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Dear  Sir, 

When  this  volume  firft  appeared, 
you  mentioned  to  me  fome  doubts  concerning 
the  office  which  I  had  afcribed  to  the  Euftachiaa 
valve.  You  propofed  to  publifli  fome  critical 
obfervations  on  this  part  of  my  Book,  and,  with 
a  liberality  becoming  our  common  profeflion, 
and  your  high  ftation  in  it,  you  fpoke  of  ad- 
dreiSng  thofe  ftri£tures  to  myfelf. 

It  is  no  fmall  gratification  to  me,  that  I  have 
it  now  in  my  power  to  prefeiit  a  new  Edition  of 
this  Volume,  imperfedl  as  it  is,  to  one  who  allows 
it  fome  merit,  while  he  is  yet  not  infenfible  to  its 
defers. 
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I  believe  you  will  accept  with  pleafure  this 

flight  tefUmony  of  refpe^  and  efteem,  from  one 

^who    can    have    no    motive   but  refpe£t   and 

cfteem  for  profeffing  himfelf  in  this  particular 

manner. 

Your  moil  faithful  and  obedient 

Humble  Servant, 

JOHN  BELI,. 
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PREFACE. 

J7h  I  s  volume  cbnfifts  of  tw6  parts ;  the  Ana- 
tomy and  Phyfiology  of  the  Heart — the  Ar* 
rangements  and  Defcriptions  of  all  the  Arteries 
of  the  Body. 

The  difcovefy  of  the  cifculation  of  the  blood 
has  been  always  regarded  as  one  of  the  mod:' 
important,  and  has  been  ranked  rather  with  the 
great  dodlrines  of  philofophy,  than  with  the 
little  difcoveties  in  our  peculiar  fcience ;  It  haa 
been  boafted  of  by  our  countrymen,  and  much 
coveted,  aad  often  claimed,  by  ftrangers.  The 
difcovefy  is  mod  ingenious  and  beautiful,  and  is 
the  foundation  of  all  that  phyficians  have  thought 
or  pra£kifed,  right  ot  wrong,  ufeful  or  deftruC'^ 
tive,  ever  fmce. 

How  the  well-proved  dodrines  of  Harvey 
were  perverted  ;  what  new,  ftrange,  mpnftrous, 
and  impoflible  circles  his  antagonifts  contrived 
for  the  blood  it  were  tedious  to  relate ;  but  it  is 

a  3  moft 
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moft  natural  to  mentioa  why  his  dodrine&  were 
oppofed.  It  was  the  univerfal  opinion  in  thofc 
days,  that  the  blood  was  formed  in  the  liver,  and 
fent  out  from  it  by  all  the  veins  to  nouriih  the 
body,  proceeding  outwards  during  the  day,  and 
returning  by  night.  The  old  phyficians  had 
thus  entered  into  a  trsun  of  thinking  which  it 
was  not.  eafy  to  change  :  thefe  notions  about  the 
blood  were  become  great  and  important  doc- 
rines,  and  had  defcended  to  them  from  their 
oldeft  teachers,  with  many  weighty  depen- 
dencies, conclufions,  and  rules  of  practice  ifTuing 
from  them :  they  were  as  articles  of  faith  which 
it  was  a  herefy  to  forfake ;  and  it  was  eafy  to 
forefee,  that  ihould  the  Harveian  dodrine  pre- 
vail }  fhould  it  be  once  completely  proved  that 
the  blood  moved  outwards  along  the  arteries  and 
rj^urned  only  by  the  veins  j  then  all  the  reafon- 
ings  of  the  phyficians  would  be  confounded ; 
their  theories  embracing  the  whole  body  of 
phyfic  difturbed  j  their  fyftem  of  practice  entirely 
overthrown  ;  and  all  that  they  had  written  them- 
felves,  and  all  the  ancient  books  which  they  had 
read  witb  fo  much  diligence  (for  they  were 
really  learned) ;  all  that  they  had  ever  been  proud 
of;  was  to  be  wiped  out  from  the  thoughts  of 
tliat  and  of  all  fucceeding  ages ! 

But 


But  the  do£b&ie  of  Harvey  did  at  laft  pre* 
Tail,  spelled  diofe  idle  dreams  of  humottra 
snd  temperaments,  and  fpints,  and  blood!  of 
the  blood  concoded  in  the  liver,  and  moving 
outwards  along  the  veins  to  nourifli  the  body  ; 
of  the  blood  moving  outv^ards  during  all  the  day, 
and  itetoming  by  night ;  of  the  arteries  carrying 
air  only  or  vital  fpirits,  to  animate  the  fyftem  by 
mixing  With  the  btood,  while  the  veins  alone 
conveyed  the  proper  blood.  Yet  this  theory  of 
the  ilhiflirious  Harvey  introduced  general  doc**' 
trines  more  miifchievous  in  all  their  confe« 
qiiences  than  tbofe  which  had  juft  vaniflxed: 
as,  that  the  blood  was  compofed  of  particular 
globules,  the  larger  globules  of  fmaller  ones, 
and  thefe  again  of  globules  of  a  third  feries ;  and 
that  the  arteries  were  fo  proportioned  to  the 
diameters  of  thofe  globules,  and  defcended  by* 
fleps  (b  regular  and  uniform,  that  each  kind  of 
artery  had  its  peculiar  globule  which  it  received 
with  eafe,  while  others  were  rejedled  j  or,  if  un^ 
happily  driven  by  a  too  violent  adion  into  .veC- 
fels  which  they  did  not  fuit,  were  arrefted  in 
their  progrefs ;  and  produced  either  fome  local 
inflammation  or  fome  univerfal  difeafe.  Thefe 
are  the  once  famous  dodrines   of  Malpighi, 

a  4  .Boerhaave, 
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Boerhaave,  and  all  the  great  men  of  their  day ; 
and  which  they  dilated  into  various  forms,  and 
adorned  with  the  fine  words  of  lentor,  remora, 
error  loci. 

To  thefe  fucceeded  the  mechanical  phyficians^ 
who,,  by  unintelligible  problems  of  mathematics 
and  algebra  (reafonings  which  wereUlrfpunded 
in  their  principles,  even  had  the  calculations 
been  corred),  pretended  to  eftimate  the  force  of 
the  heart,  thd  velocity  of  the  blood,  the  power 
of  the  ai:teries,  the  ftrength  of  the  veins,  and  the 
ijiape  and  fize  of  each  fecreting  orifice,  accord- 
ing to  the  fecretion  which  it  had  to  perform. 
Thcfe  yrere  the  dodrines,  thefe  the  difcoveries, 
which  rendered  famous  the  names  of  Bellini, 
Pitcairn,  Keil,  Hales,  and  other  mechanical  phy- 
ficians,  whofe  books  are  gone  "  to  the  vault  of 
all  the  Capulets.'* 

The  chemifts  next  foon  turned  their  thoughts, 
from  the  vain  fearch  after  the  univerfal  folvent 
and  the  philofopher's  ftone,  to  pharmacy  and  the 
ufeful  arts.  By  the  abilities  and  induftry  of 
N'cwman,  this  branch  began  to  aflume  the  more 
refp?c>ai)lc  apriearance  of  a  ufeful  art ;  it  began 

to 
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to  be  allied  to  fcience,  and  Its  connefUoa  with 
medicine  was  found  to  be  of  the  moft  dired  and 
important  nature.. 

Having  analyfed  the  materials  of  the  druggift^ 
the  chemifli  proceeded  to  analyfe  the  parts  of 
the  human  body  to  which  thofe  medicines  were 
to  be  applied :  but  from  this  rational  commence- 
ment followed  one  of  the  moft  trivial  of  all  the 
miferable  doArines  with- which  our  fcience  has 
been  difgraced ;  for  as  the  chemifts  had  already 
explained  the  properties  of  the  falts,  metals^ 
earths,  and  of  all  adive  fubftances^  by  the  angles, 
cubeS|  or  other  forms  which  they  faw  their  par- 
ticles aflume,  they  foon  perfuaded  themfelves 
that  fuch  forms  as  cubes,  wedgeSi  fpiculae,  &c. 

exifted  in  the  blood ;  and  acid  and  alkaline  hu- 
mours, (harp,  corrofive,  irritating,  and  pointed 
particles,  were  the  terms  in  which  they  ex- 
preflfed  their .  moft  admired  theories ;  and  acids, 
alkalis,  and  metals,  and  medicines  for  rounding 
the  pointed  particleS|  or  obtunding  (as  they 
termed  it),  or  fheathing,  or  covering  the  acrimo- 
nious humours,  were  their  chief  preventatives 
and  cures. 

Always 
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UntS  the  prefent  day  this  fault  has  pcrvadcJ^ 
aW  the  great  theories,  that  in  defcribing  our  vet- 
fels  phyficians  have  continued  to  ufe  the  language 
of  hydraulics  and  hydroftatics ;  of  a  philofophy 
applicable  only  to  rigid  tubes :  in  fhort,  in  de- 
fcribing the  li^ng  fyftem,  they  have  forgotten 
diat  it  was  endowed  with  life* 

We  alfo  may  have  erred  in  our  turn :  but 
with  whatever  degree  of  contempt  we  may  view 
the  dodrines  of  thefe  older  authors ;  ot  however 
focceeding  generations  may  be  amufeif  with 
ours — ftiil  this  is  plain,  that  the  moil  important 
fa£H  in  all  anatomy,  and  the  chief  doctrines  of 
the  human  body,  muft  always  accompany  the 
explanation  of  thofe  two  great  funftions  of  the 
heart  and  lungs.  Of  courfe  the  conftitution  of 
the  blood;  the  chemlftry  of  airs  ;  our  depend- 
ence, fo  inceflant  and  immediate,  upon  the  at- 
mofphere  in  which  we  live ;  the  various  and 
lingular  ways  by  which  the  fcetufes  of  different 
creatures,  or  the  creatures  themfelves,  according 
to  their  peculiar  modes  of  life,  draw  their  exift- 
ence  from  the  atmofphere  ;  the  various  kinds 
of  circulation  by  which  this  air  is  diftributed 
through  the  fyftem  of  each  j  the  effeds  of  air 

particularly 


pattiaukrly  upon  our  body ;  and  the  cSk&s  alfb 
of  accidents,  deformities,  and  dHeafes  in  tItoi& 
prime  organs— all  this  wide  circle  of  phyfiology 
belongs,  in  the  ftrifteft  and  cleared  fenfe,  to  the 
anatomy  of  the  heart.  For  one  chief  purpofe  in 
Audying  the  anatomy  of  the  human  body  is  ta 
uoderftand  its  functions,  and  to  compare  then^ 
with  thofe  of  other  creatures,  till  we  ^ffrive  at  laft 
at  fome  diflant  conception  of  the  whole ;  of  the 
various  ftnuf^uies  c^  animals  and  vegetables ;  and 
of  the  various  fundions  which  in  each  of  thefe 
olafles  fupport  life^  and  adion,  and  through  it 
the  principle  of  life. 

There  is  no  occafion  on  which  this  defire 
of  knowledge,  this  willing  admiration  of  the 
wonders  of  nature^  is  fo  ftrong  as  on  firft  flu- 
dying  the  functions  of  the  lungs  and  heart  > 
for  upon  the  conjoined  offices  of  the  heart  and 

lungs  all  perfed  life  feems  to  depends   And  how 
univerral  thefe  two  functions  are ;  how  neceflary 

to  the  fupport  of  the  greater  animals ;  how  eflen* 

tial  alfo  to  the  conflitution  of  the  meanell  infe£t 

— it  (hall  be  my  bufiQers  to  explain. 

Th?  knowledge  of  the  arteries  again  bears 

along  with  it  the  whole  anatomy  of  the  human 

body. 
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body*  The  nerves  accompany  the  arteries ;  the 
lymphatics  and  veins  twine  round  themj  the 
glands  and  various  organs  are  compofed  of  them« 
The  intimate  ftrudure  of  parts  is  known  only. 
by  underftanding  the  forms  of  their  veilels ;  and 
as  each  individual  part  is  nouriihed  by  arteries, 
he  who  has  ftudied  the  arteries  thoroughly^ 
Imows  the  whole. 

But  to  the  furgeon  the  knowledge  of  the  ar« 
terial  fyftem  is  valuable  beyond  all  calculation 

or  belief.  He  performs  no  operation  in  which 
arteries  are  not  engaged;  he  cures  no  great 
wound  in  which  arteries  are  not  firft  to  be  tied ; 
he  epters  into  no  confultation  in  which  the  ar- 
teries are  not  firft  fpoken  of.  Without  a  know- 
ledge of  the  arteries  he  can  neither  think  fenfibly 
Bor  a£k  fafcly. 

■ 

Moft  unhappily  all  this  comes  to  be  known 
only  at  that  period  of  life  when  the  deepeft  cort- 
vidion  can  produce  only  fear  and  perplexity, 
forrow  and  regret.  Yet,  ftrange  to  tell,  there  is 
no  fuch  convidtion ;  no  regret,  no  irrefolution,  no 
perplexity,  is  ever  fcen  !  A  furgeon,  as  ignorant 
of  the  blood- vcflfels  as  of  every  other  point  of 

anatomy, 
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anatomy,  fhall  proceed  in  his  operations  i^ith  a 
forwardnefs  and  boldnefs  terrible  to  thofe  who 
know  the  danger ;  yet  with  a  fuccefs  and  good 
fortune  exceeding  all  belief. 

The  caufes  of  all  this  are  very  plain.  A  re- 
laxation in  the  difcipline  of  the  fchools  is  the  firft 
caufe — an  indifference  to  anatomy,  fo  marked 
and  pointed,  that  an  anatomical  thefis  in  this 
country  was  never  known.  Every  young  man 
eipecially  fears  the  difficulty  of  this  part  of  ana- 
tomy, and  fliuns  it.  He  is  not  duly  imprefled 
with  fuch  a  high,  fenfe  of  its  importance  as  to 
make  labour  pleafant ;  and  when  he  is  advanced 
to  praAice,  he  takes  comfort  daily  from  the  miT- 
takes  and  ignorance  of  others.  A  flender  conib* 
lation !  to  fee  exemplified  in  others  the  faults  and 
dangers  to  which  we  ourfelves  are  expofed. 

If  thefe  negligencies  may  ftand  excufed  on 
any  account,  it  is  on  this  only,  That  anatomifts 
have  been  accuftomed  to  write,  not  for  the  Pub- 
lic, in  plain  and  fimple  language,  but  for  each 
other,  in  an  unknown  tongue.  By  this  I  mean 
not  a  foreign  or  a  dead  language,  but  a  peculiar 
^vle  and  phr^fe  ^hi(b  PQ  Ppe  ^n  underfl:aud 

unle& 
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unleis  he  be  iaitlated;  unleis  he  have  ftudied 
the  fcience  itfelf  fo  intenfely,  that  he  has  alfo 
'learned  the  jVgou  in  which  it  is  conveyed:  in 
fhort,  no  one  but  a  thorough  anatomift  cap  un- 
derftand  the  language  of  anatomy  nor  can  even 
he  underiland  it  without  fome  labour.  Anatomifts 
have  buried  their  fcience  under  the  rubbifh  of 
names ;  there  is  not  a  difficult  or  hard  founding 
word  upon  which  they  have  any  claim,  that 
they  have  not  retained :  they  have  choked  their 
jfubje^  with  ufelefs  minutise,  they  have  polluted 
their  languagCi  by  transferring  to  it  from  Latin 
many  words  which,  by  their  continual  inflec- 
tions in  that  language,  were  beautiful ;  while 
their  imvaried,  uncouth  termination  in  ours» 
is  barbarous  in  the  utterance,  while  it  tends  but 
to  interrupt  and  puzzle  the  fenfe :- "  They  have 
impreflfed  into  the  feivice  of  their  fcience  a  great 
many  poor  words  that  would  get  their  habeas 
corpus  from  any  court  in  Chriftendom." 

An  anatomift,  for  example,  will  defcribe  an 
artery  as  ^^  going  to  the  radial  edge  of  the  fecond 
metacarpal  bone;  then  fupplying  the  abdudor 
and  flexor  mufcles ;  then  going  along  the  bone 
of  the  firfl  phalanx,  feated  upon  this  fecond 
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metacaipal  bone^"  with  many  otiier  dlftortioos^ 
ambiguitiesy  ^ad  little  contrivances,  to  conceal 
(as  one  would  bdieye)  that  he  is  defcribing  fo 
iimple  a  matter  as  the  artery  of  the  forefinger ; 
which  the  reader  at  laft  finds  out  either  by 
fome  lucky  chance,  or  by  reflecting  how  many 
metacarpal  bones  there  are;  and  then  reckon* 
ing  them  firft  forwards  and  then  backwards^ 
that  he  may  be  fure  which  it  is  that  the  author 
means  ;  for  his  amhor  may  coimt  from  the  litde 
finger  towards  the  thumb,  or  from  the  thumb 
towards  the  little  finger,  or  he  may  have  a  &ncy 
of  leaving  out  the  thumb,  and  reckoning  only 
four.  What  muft  be  the  furprife  of  any  welU 
educated  young  man  when  he  reads  in  thofe 
books  which  he  muft  ftudy,  of  the  regions  of  the 
elbow  or  thumb,  or  fore-finger  ?  And  if  an  an^ 
tomift  underftands  fuch  things  with  difficulty, 
how  diftreffing  muft  they  be  to  the  fludent  ? 

This  is  the  fcholaftic  jargon  which  has  fo  long 

been  the  pride  of  anatomifts  and  the  difgrace  of 

their  fdence;  which  has  given  young  men  a 

diflike  for  the  moil  ufeful  of  all  their  ftudies ; 

and  which  it  is  now  full  time  to  baniih  from  our 

« 

^|)0pl8»  Thefe  are  the  authors  who  avoid  plain- 
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neft  as  if  it  were  meannefs ;  who  are  ftudious  of 
hard  words  as  if  they  conftituted  the  perfedtion 
of  icience :  "  it  is  their  trade,  it  is  their  myftery, 
to  write  bbfcnrelyj**  and  fiill  forely  docs  the 
dudent  feel  it, 

•  M 

Want  of  arrangement,  again,  has  ftill  worfe 
efie&s.  Confufion  is  a  mpnRer  in  fcience ; 
and  Thomfon  has,  in  his  Man  of  the  Moon,  de« 
icribed  fuch  a  thing  with  great  fpirit  ai)d  life : 
^  A  creature,  if  that  may  be  called  a  creature 
which  had  no  fhape  nor  form,  next  rolled  to* 
wards  him,  approaching  ftill  nearer  and  nearer, 
and  by  various  glances  and  moTcments  feemed 
to  indicate  a  fympathy  with  man  :  it  was  a  rude 
unformed  mafs ;  legs  and  arms,  fingers  and  toes^ 
and  membranes  and  glands,  and  entrails  and 
t^etb,  were  blended  into  one  abominable  mafs/' 

If  I  fhould  tell  my  reader  that  there  are  very 
nearly  one  thoufand  arteries  in  the.  body,  going 
promifcuoufly  to  bones,  Hg^ments,  bbwels,  and 
glands,  mufcles,  and  nerves,  to  a  thoufand  uncon- 
nedled  difficult  parts,  all  of  which  he  muft  know 
by  name,  how  would  he  be  aflfedled  ?  But  when 
I  obfervc,  that  thefe  go  to  the  neck,  the  head, 

the 
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the  ann,  the  leg,  he^begios  to  fee  this  confufion 
<^muicle8,  and  glands^  and  bowels,  vaniih,  and. 
te  perceive  that  all  the&  arteries  may^be  ufe- 
fullj  and  very  limply  arranged.  When  he  is' 
next  taught  to  know  the  courfe  of  each  greater 
artery,  and  the  parts  in  which  each  divifion 
and  branch  of  it  lies,  he  perceives  clearly  that 
the  parts  through  which  it  runs,  as  the  arm-pit^ 
ffcck,  or  grcttn,  muft  limit  and  regulate  the  num« 
her  of  its  branches,  and  give  to  each  twig  even 
an  appropriate  place  and  name  :  When  next  the 
whole -arterial  fyftem  is  marked  and  chalked  out 
for  him  in  different  portions;  when  there  are 
points  of  peculiar  importance  fet  apart  which  he 
18  cbarg^  to  learn  with  particular  care-— he  fees 
a  good  end  in  all  this  toil ;  he  begins  with  cou- 
rage, and  gets  forward  eadly;  it  becomes  an 
interefting,  and  of  courfe  a  pleafing,  taik.  But 
ftill  it  is  a  tafk :  and  I  entreat  the  young  (Indent, 
as  he  values  his  own  honour,  or  the  fafety  of 
his  frieiids,  not  to  bate  himfelf  one  iota  of  the 
whole.  Let  him  not  take  an  indolent  advantage 
of  thofe  arrangements,  which  are  meant  to  pro^ 
mote  his  induftry,  not  to  prevent  it.  Let  him 
not  read  only  concerning  the  greater  arteries, 
ncgleding  the  fmaller  ones,  but  go  through  the 
whole  piece  of  anatomy  honeftly  and  fairly. 
He  will  no  doubt  forget  in  time  the  fmaller 
Vol.  IL  b        •  arteries  j 


aiteiiet  f.  but  by  having  ftudied  crist  diem  vidl 
dU^eoc^  he  muft  remember  the  gcr^t  and  tnibi^ 
poitant  irteries  ^di  a  ckarneft  of  compseh^^- . 
fion  and  arrangement,  which  thofe  who  have: 
not  gone  thus  honeiUy  through  the  whole  AvlAj: 
can   never  attain*      Let  him  alio    remember,: 
that  ftudies  like  theft,  well  performud  during' 
hiB  early  years,  do,  like  paft  dan^eor^  or  thci 
remembrance  of  good  deeds,  giye  an  ea&  and 
pkafure  to  his  after  life. 

f 

The  arteries,  I  will  now  venture  tm  fxy^  fhonid 
be  with  the  furgeon  as  familiar  as*  his  name ; 
and  there  is  no  argument  which  proves  it  more 
ftrongly  than  this,  that  a  man  of  real  learning, 
of  fterling  good-fenfe,  6f  a  clear  heact  and  fteady 
hand,  a  man  accompIi(hed  in  all  other  refpeds, 
and  fitted  by  nature  and  genius  for  performing 
the  moft  difficult  operations,  if  yet  he  want  this 
part  of  knowledge,  may,  in  one  unhappy  mo« 
ment,  do  things  which  he  muft  think  of  with 
horror  during  all  his  life.  I  know  well  how 
little  fuch  accidents  are  thought  of,  when  at  lali 
the  evil  day  comes.  A  furgeon  hardly  believes 
this  ftrid  knowledge  of  the  artepes  to  be  fo; 
great  a  point.  In  the  midft  of  an  operation, 
or  in  a  common  wound,  it  gives  him  no  qoncem 

I  to 
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to  fee  arteries  bleed  which  he  did  not  look  for$^ 
mar  has  he  great  reludance  to  drive  his  needle 
among  parts  which  he  does  not  know.  An  artery 
bleeds,  and  he  looks  for  it ;  he  calls  out  at  laft 
to  fere w  the  tourniquet,  and  it  ftops ;  the  toitar* 
oiqoet  is  loofened  2^ain,  and  again  it  bleeds ; 
again  the  fere  w  is  tightened  on  account  of  the 
loft  of  blood ;  he  expeds  to  ftrike  the  artery  ; 
ke  is  accuftomed  to  ftrike  it,  not  by  knowing 
where  it  lies,  but  by  feeing  it  bleed :  at  laft' 
feme  lucky  dab  of  the  needle  fucceeds,  or  per* 
kqps  from  faintnefs  of  the  patient  the  bleeding 
ceafes :  the  furgeon  is  relieved  from  his  prefent 
anxiety ;  but  in  a  few  hours  he  is  called  back 
to  this  icene  of  confufion  and  difmay :  yet  at 
lift  the  bleeding  b  fomehow  or  other  mailered ; 
and  thus  he  gets  on  through  all  his  diflSculties, 
accidait  after  accident,"operation  after  operation, 
till  at  laft  he  almoft  forgets  that  anatomy  was 
a  branch  of  his  education,  or  the  knowledge 
of  blood*»veflels  neceflary  in  operations  or 
wounds. 

I  will  not  fiiy  that  a  man  cannot  fupprefs  a 
bleeding  from  a  wound  in  the  arm,  becaufe  he 
is  not  acquainted  with  the  anatomy  of  the  arm ; 
but  this  furely  I  may  bis  allowed  to  fay,  that  it  is 

b  2  a  piece 
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a .  piece  of  knowledge  -  which  «t  all  tlmes^  but 
f  fpecially  in  thofe  circumftance^,  can  donp  harm; 
and  that  if  you  leave  a  patient  to  choofe  betwixt 
U^'O  furgeonsy  one  (killed  in  the  knowledge  of 
arteries,  another  knowing  them  oply  by  feeing 
them  ^out  out  blood,  il  is  eafy  to  foretel  where 
his  choice  will  falL 

.    Perhaps  fome  will  be  fo  hardened  as  to  fay^ 

^Vatid  yet  we  feldom  hear  that  patients'  die  of* 
bleeding/*  Is  it  then  a  merit  that  your  patient  is 
not  plainly  killed ;  that  he  does  not  expire  under 
your  hands  ?  Is  it  nothing  to  lofe  blood  from  day 
to  day?  Is  it  nothing  that  your  patient  is  re- 
duced to  extreme  weaknefs^  fuffering  every  thing 
but  actual  death  ?  Is  it  nothing  that  he  lies  with 
tourniquets  round  the  limbs  in  fear  and  anxiety^ 
attended  by  young  furgeons  appointed  to  watch 
tliat  bleeding,  which  may  burft  out  while  the 
patient  turns  in  bed,  and  deftroy  him  in  one  mo« 
ment  ?  Is  it  nothing  to  have  frefh  incifions  and 
new  fearchings  for  the  artery  to  endure?— 
Thefe  are  real  difficulties  and  dangers,  and 
they  (hould  be  provided  for  i  our  honour  as  well 
as  our  duty  requires  it.  Bleeding  from  a  great 
artery  is  to  the  patient  the  greateft  danger :  the 
v<:ry  report  of  an  iU  accident  is  to  the  fui^oa 

(though. 
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I 

(thougWy  Ood  know8»  he  may  be  blamelefs)  tHe 
greateft  difgrace  i  and,  laftly ,  though  it  fhould 
not  be  ib»  his  taking  up  a  bleeding  attery  dest- 
teroufly  and  quickly,  when  others  have  failed, 
is  a  great  honour.  ^ 

When  we  think  of  all  the  important  confe- 
quences  of  ^ing  thoroughly  verfed  in  this  part 
of  anatomy,  they  crowd  upon  our  imagination 
more  In  number  than  can  be  even  named.    The 
furgeon  may,  indeed,  provide  for  the  arteries 
to  be  cut  in  a  regular  operation,  by  confulcing 
booka ;  but  when  he  is  called  to  a  patient  bleed- 
ing and  faint,  perhaps   expiring,    that  perfon 
muft  live  or  die  by  his  immediate  (kill !  By 
bis  0ull  he  will  obtain  the  good  opinion,  not  of 
ignorant  attendants  only,  but  of  the  profeflion  : 
and  by   a  bold   and   fenfible   condudl  in  any 
diflBcult  fituation  he  may  give  them  a  leflbn  of 
real  ufe.     Let  us  but  for  a  moment  think  of 
the  chances  of  thofe  wounded  in  war; — the 
alarming,  unthought-of  accidents  which  over- 
take us  daily  in  private  life  ;-^he  wounds  and 
Iiurta  which  workmen  receive : — let  us  refledl 
en  all  the  kinds  of  aneurifm  both  in  the  heart 
and  arteries,  from  wounds,  from  blows,  from 
iowar4  difeafes: — ^let   us  think  of  all  the  va- 

b  3  rious 
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rious  opentions  in  which  arteries  are  con^ 
cemed — and  then  declare  whetheTy  of  all  hia 
fiudiea,  the  young  man  ihould  not  iralue  that 
moft  which  makes  him  fo  immediately  and 
eminently  ufeful* 
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BOOK    I. 

OF  THE  HEART. 


CHAP.    I, 

OF  THE  MECHANISM  OF  THE  HEART, 

ME  heart  is  placed  nearly  in  the  centre  of  the  hu- 
man body,  and  is  itfelf  the  centre  of  the  circulating 
fyftem.  The  fyftem  of  veflels,  which  it  excites  and 
moves,  confifts  of  arteries  a|id  of  veins  \ — the  arteries 
ad  with  great  ftrength,  with  a  pulfation  like  that  of 
the  heart  itfelf,  and  convey  the  blood  over  all  the  body ; 
the  veins  are  in  greater  number,  exceedingly  large, 
pellucid  almoft  in  their  coats,  incapable  of  that  ener- 
getic 2^£Hon  with  which  all  the  funftions  of  the  arteries 
are  performed ;  they  return  the  blood  to  the  heart  with 
a  flow,  equable^  and  gentle  motion,  and  depofite  at  the 
Vol.  II,  B  right 
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right  fide,  a  quantity  of  blood  equal  to  that  which  it 
atvcach  pulfation  driven  out  from  the  left.  The  heart 
is  placed  betwixt  the  arteries  and  the  veins,  to  regulate 
and  enforce  their  adion ;  to  receive  the  blood  from  the 
veins  by  a  flow  dilatation,  and  to  reftore,  by  a  fuddea 
contraction,  that  force  which  the  blood  lofes  in  pai&ng 
round  the  circle  of  the  body.  But  the  heart  has  alfo 
another  and  more  important  office  to  perform  i  for  by 
having  two  great  cavities  and  two  orders  of  veflels,  it 
performs  in  the  fame  inflant  two  circulations,  one 
ibr  the  lungs  and  one  for  the  body ;  it  receives  from 
the  lungs  nothing  but  pure  blood,  it  delivers  out  to  the 
l^ody  nothing  but  what  is  fit  for  its  ufes :  and  this  puri<»k 
fying  or  o^^ydation  of  the  blood,  and  this  excitement 
of  the  arteries,  are  two  chief  points  of  modern  phyfi- 
ology ,  which  every  ftep  of  the  following  demonftratiou 
will  tend  to  explain. 

It  will  be  moft  eafy  to  conceive  at  firft  the  idea  of  a 
more  fimple  heart,  of  one  circle,  of  one  fimple  circular 
tion ;  of  one  bag  for  receiving,  and  another  joined  to  it 
for  propelling,  the  blood.  Indeed  a  heart  confifts  merely 
of  thefe  eflential parts ;  a  cr^at  vei.^,  an  auricle,  a 
VENTRICLE,  and  a  great  artery  :  of  a  vein  which 
returns  the  blood  from  aU  the  body ;  of  an  auricle  or 
fmaller  bag,  which  receives  that  blood  and  retains  it  till 
the  action  of  tl\e  heart  is  relaxed ;  of  a  ventricle  (which 
is  the  proper  heart),  ftrong,  mufcular,  very  irritable,  and 
eafily  excited,  into  which  the  auricle  pours  its  blood; 
pf  an  artery  which  is  allied  to  the  ventriele  ia  ftrength 
and  adioa  (as  the  auricle  is  to  the  vein  in  the  delicacy 
of  its  coats),  and  which  carries  on  the  blood  to  the  ex« 
tremiti^  pf  the  body :— ^az^  the  ydck  and  siitery  meet^ 
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ingin  all  the  extremities  of  the  bpdy,  like  various  branches 
of  one  tube,  the  whole  is  a  circle,  and  the  heart  is  the 
central  power. 

If  an  animal  do  not  breathe,  its  fyftem  will  be  what 
I  have  now  defcribed }  it  will  have  but  one  vein,  one 
auricle,  one  ventricle,  one  artery;  it  will  have  one 
£mple  heart :  but  with  us,  and  other  breathing  ani- 
mals, it  is  not  fo ;  and  I  am  now  to  defcribe  a 
more  complex  and  curious  circulation.  For  fuppofe 
this  blood,  fo  eflfential  to  our  exigence,  to  have  in  it 
fbme  principle  of  life,  which  is  cc^inually  loft,  that 
principle  muft  be  continually  renewed  :  the  heart, 
vhich  fills  the  arterial  fyftem,  n^uft  not  be  taken  from 
its  appointed  office,  nor  difturbed ;  nature  appoints  a 
fecond  heart,  which  belongs  entirely  to  this  moft  im- 
portant of  all  fiinftions,  viz..  renewing  the  blood ;  and 
it  may  be  renewed  in  many  various  ways.  It  might, 
for  example,  circulate  in  fome  peculiar  vifcus  like  the 
liver  or  fpleen  )  in  the  foetus  it  does  circulate  in  fuch 
a  mafs,  for  the  placenta  is  a  thick  and  flat  cake,  whofe 
office  we  know  to  be  equivalent  to  that  of  the  lungs, 
but  whofe  ftrudure  we  do  not  underftand :  in  the 
chick  we  fee  its  blood  circulating  over  the  yolk  (for 
the  yolk  is  inclofed  within  the  membranes  of  the  un- 
batched  chick),  and  we  perceive  the  blood  redder  as 
it  returns  to  the  heart,  and  plainly  changed :  in  fifti 
ve  find  the  blood  circulated  over  the  gills,  expofed 
thoroughly  to  the  water  in  which,  they  fwim,  and 
thus  the  gills  perform  to  them  the  fundion  of  lungs. 
$ut  in  all  breathing  creatures,  the  lungs  do  this  of- 
&:ei  the  lungs  are,  next  to  the  heart  idelf,  eflential  tq 
life  J  tfk  tJjLok  who  ^c  from  bleeding,  we  can  perceive 
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from  the  livor  of  the  face,  from  the  fobbing  and 
ftruggles  of  the  cheft,  from  the  regular  convulfive 
fighs  of  thofe  creatures  which  are  butchered,  rather 
a  defire  for  air  than  a  want  of  blood.  It  is  for  the 
purpofe  of  this  fecond  circulation  that  nature  has  ap- 
pointed in  every  breathing  creature  two  hearts,  a 
heart  for  the  lungs,  and  a  heart  for  the  body ;  two 
veins,  two  auricles,  two  ventricles^  and  two  great. arte* 
ries,  one  the  pulmonic  artery,  or  artery  of  the  lungs^ 
the  other  the  aorta,  or  artery  of  the  body. 

But  flill  there  are  other  varieties  which  diftinguifh 
animals  into  creatures  of  cold  or  of  warm  blood ;  for 
there  are  certain  confUtutions  which  do  not  require 
that  the  blood  fhould  be  thus  continually  renewed. 
It  is  not  becaufe  animals  are  amphibious,  or  go  into 
the  water,  that  they  have  peculiar  lungs ;  for  the  Land 
Tortoife,  the  Newt,  the  Cameleon,  never  go  into  the  wa- 
ter; yet  they  have  membranous  lungs :  nor  indeed  can 
the  Amphibiae,  as  the  Seal,  the  Porpoife,  the  Sea* 
Lion,  &c.  dive  longer  than  a  man  can  do ;  though  for 
whole  days  they  lie  in  herds  bafking  upon  the  (hore  : 
it  is  their  peculiar  conftitution  to  need  lefs  than  other 
creatures  the  office  of  the  lungs.  The  cold-blooded 
animals  are  generally  creeping  animals,  fluggifh,  lan- 
guid, cold,  inert,  difficultly  moved,  and  tenaceous  of 
life  to  a  wonderful  degree.  They  can  bear  all  kinds 
of  ftimuli ;  they  can  bear  to  have  their  heads,  legs, 
bowels,  cut  away  ;  and  among  other  peculiarities  of 
this  conftitution,  they  can  live  long  without  air  ;  they 
will  rife  from  time  to  time  above  water,  if  you  allow 
them  ;  they  can  bear  again  to  be  kept  under  water,  if 
you  force  them  :  but  if  they  can  live  lon^  under  wa« 
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ter,  they  can  alfo  live  at  lead  as  long  after  you  have 
cut  off  their  heads,  or  cut  out  their  hearts. 

Of  thofe  cold-blooded  creatures  always  either  the 
heart  or  the  arteries  are  'peculiar  j  the  heart  is  fo  in 
many  amphibias,  as  in  the  Turtle,  where  the  heart 
feems  to  confifl:  of  three  ventricles,  but  with  parti- 
tions fo  imperfect  betwixt  them  that  they  are  ab- 
folately  as  one:  this  one  ventricle  gives  out  both 
the  great  arteries  ;  the  blood  of  the  lungs  and  the 
blood  of  the  body  are  both  mixed  in  the  heart ;  and 
fince  there  are  two  arteries  conveying  this  mixed 
blood,  if  the  two  arteries  be  nearly  equal  in  fize,  then 
it  is  juft  one  half  of  the  blood  thrown  out  by  the  heart  at 
each  ftroke  that  receives  the  benefit  of  the  lungs.  In 
many  others,  as  the  Frog,  the  Newt,  the  Toad,  the 
peculiarity  is  in  the  arteries  alone ;  they  have  one  fm- 
gle  and  beautiful  heart ;  there  is  one  large  auricle  as 
a  refervoir  for  all  the  blood  both  of  the  body  and  of 
the  lungs  ;  there  is  one  neat,  fmall,  and  very  powerful 
ventricle  placed  below  the  refervoir,  having  (Irength 
quite  fufficient  for  moving  both  the  blood  of  the  lungs 
and  the  blood  of  the  body ;  and  this  ventricle  gives 
off  an  aorta,  which  foon  divides  into  two  branches, 
one  for  the  body  and  one  for  the  lungs ;  and  thefe  of 
Gourfe  have  but  half  the  blood  of  this  heart  expofed  to 
the  air:  thefe  alfo  are  cold-blooded  animals# 

But  all  breathing  creatures,  fuch  as  are  called 
animals  of  hot  blood,  have  two  hearts :  the  one  heart 
is  fending  blood  through  the  lungs  while  the  other 
heart  is  puQiing  its  blood  over  the  body  ;  not  the  half 
only,  but  the  whole  blood  which  is  fent  by  each  flroke 
of  the  heart  over  the  body  mud  have  firfl  paffed  through 
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the  lungs ;   no  blood  can  reach  the  heart  of  the  body 
which  has  not  been  fent  to  it  through  the  lungs ;  or,  in* 
other  words,  the  veins  of  the  lungs,  and  they  alone,  feed 
the  kft  fide  of  the  heart. 

Words  alone  will  never  explain  any  of  the  endlefii 
difficulties  which  concern  the  mechanifm  of  the  heart ; 
but  at  every  point,  in  every  kind  of  difficulty,  in  ex- 
plaining the  form,  the  parts,  the  podure,  even  the 
coats  or  coverings  of  the  heart,  I  (hall  have  recourle  to 
plans,  fuch  as  cannot  fail  to  make  all  this  intricate  me* 
chanifm  be  eafily  conceived. 

The  moft  fimple  form  of  the  heart,  which  is  repre- 
fented  in  the  Plan,  No.  i  •  has  a  vein  marked  (^),— an 
auricle  (A),— a  ventricle  (^), — an  artery  (rf) ; — it  has 
no  provifion  for  purifying  the  blood }  it  has  no  refem* 
blance  to  that  kind  of  heart  which  is  connected  witfi 
lungs ;  but  the  blood  is  received  by  the  vein,  falls  into 
the  auricle,  is  driven  by  its  force  into  the  ventricle, 
by  the  ventricle  it  is  thrown  into  the  artery,  and 
courfes  round  all  the  body,  till  at  length,  reaching 
the  extremities  of  the  veins,  it  palTes  by  the  veins  to 
the  auricle  a  fecond  time,  and  fo  this  fingle  circle  is 
perfeft. 

The  heart  of  the  amphibious  creature  is  repre- 
fented  in  No.  2. ;  it  is  a  frog's  heart :  it  has  the  moft 
fimple  form,  and  the  fewcft  parts ;  it  has  the  fame  vein, 
auricle,  ventricle,  and  artery  ;  but  its  great  artery 
divides  into  two  chief  branches,  of  which  (d) — the 
aorta  goes  to  the  body,— (^)  the  pulmonic  artery  goes 
to  each  fide  of  the  lungs. 

The  heart  of  a  breathing  creature  is  reprefcnted  in 
No.  3«  in  its  mod  intelligible  form ;  and  the  double 
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drcuiation  of  the  human  body  may  be  traced  eafily  in 
the  following  way.— Here  the  heart  of  the  lungs  is  fet 
off  from  the  heart  of  the  body,  being  as  diftintl  in  office 
as  in  form  and  parts  ;  on  the  right  fide  is  the  heart  of 
the  lungs,  on  the  left  fide  is  die  heart  of  the  body. 
— (/?)  Is  the  great  vein  called  vena  cava  from  its  im- 
menfe  fize }«- there  is  an  afcending  and  a  defcending 
cava ;  the  one  brings  the  blood  from  the  head  and 
arms,  the  other  brings  the  blood  from  all  the  lower 
parts  of  the  body  j  they  meet  at  {a)^  and  form  by  their 
dilatation  there  a  chief  part  of  that  bag  which  is  call- 
ed the  auricle, — in  it  they  depofite  all  the  returning 
blood  of  the  body,  and  thus  prefent  it  at  the  right  fide 
of  the  heart  to  be  moved  through  the  lungs. — {b)  Is 
the  RIGHT  auricle  j  it  is  in  part  formed  by  a  dilata- 
tion of  thefe  veins,  but  it  puts  on  a  flrong  and  muf- 
cular  nature  as  it  approaches  the  heart ;  it  is  the  firfl: 
CHTity  of  the  heart,  and,  like  all  its  parts,  is  flrong  and 
irritable ;  it  is  filled  by  the  returning  blood  of  the  Ca- 
ns ;  it  receives,  dilates,  is  opprefled  by  this  great  quan- 
tity of  blood ;  it  is  flrongly  excited  to  aft  J  in  its  aftion 
the  blood  goes  down  into  the  ventricle  or  lower  cavity  of 
the  heart. — (r)  Is  the  right  ventricle,  thick  and 
ftrong  m  its  walls,  and  of  great  mufcular  power ;  it  is 
filled  by  the  auricle,  and  is  flrongly  flimulated  both  by 
the  flroke  of  the  auricle  and  by  the  weight  and  quan- 
tity, and  alfo,  in  fome  degree,  by  the  qualities,  of  the 
blood ;    its  adion  is  fudden  and  violent,  and  it  drives 
the  blood  through  all  the  fyflem  of  the  lui^s. — (^)  Is 
the  PULMONIC  artery,— the  artery  of  the  lungs  which 
receives  all  the  blood  of  the  right  fide  of  the  heart  j  it 
is  filled  by  the  flroke  of  the  right  ventricle,  from 
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whofe  cavity  it  arifes;  it  carries  the  blood  in  many. 
branches  through  all  the  fubftance  of  the  lungs  ;  and 
thus  that^lood  which  had  returned  imperfeft  and 
robbed  of  its  vital  quality  to  the  right  auricle  of  the 
heart,  is  by  this  circulation  through  the  pulmonic  ar« 
tery  ventilated  and  renewed,  and  made  fit  for  the  ufes 
of  the  fyftem ;  and  thus  the  lefler  circulation  or  the 
circulation  of  the  lungs,  the  circulation  of  the  right 
fide  of  the  heart,  is  completed,  and  the  purified  blood 
is  brought  round  to  the  left  fide  of  the  heart  to  under- 
go  the  greater  circulation  or  the  circulation  of  the 
body. 

Thus  it  is  from  the  extremities  of  this  firfl  circle 
that  the  fecond  circle  begins;  it  confifts  of  like 
moving  powers,  of  an  auricle,  ventricle,  vein,  and  ar« 
tery ;  for  as  the  right  heart  receives  the  contaminated 
blood  of  the  body  from  the  veins  of  the  body,  the  left 
heart  receives  the  purified  blood  of  the  lungs  from  the 
veins  of  the  lungs. —  (e)  Reprefents  the  veins  of  the 
LUNGS,  which  are  fometimes  three,  fometimes  four,  in 
number;  two  enter  from  each  fide  of  the  lungs,  and  re« 
turn  the  blood  purified  in  the  lungs  to  the  left  auricle  of 
the  heart. — (/)  Is  the  left  auricle,  fmaller,  but 
more  mufcular  and  ftronger  than  the  right ;  it  receives 
eafily  whatever  quantity  of  blood  the  lungs  convey  to 
it ;  it  is  irritated,  contrafts,  forces  the  mouth  of  the 
ventricle,  and  fills  it  with  this  purified  and  redder  blood. 
— (^)  Is  the  LEFT  VENTRICLE,  whofc  form  is  longer, 
its  flefey  walls  thicker,  its  cavity  fmaller,  its  power 
greater  far  than  that  of  the  right  fide  ;  this  ventricle  is 
thus  fmall  that  it  may  be  eafily  filled  and  ftimulated,  and 
thus  ftrong  that  it  may  propel  all  the  blood  of  the 

body. 
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body.— (A)  Is  the  aorta  or  gr^at  artery  of  the  body, 
arifmg  from  this  left  ventricle,  juft  as  the  pulmonic 
artery  arifes  from  the  right :  the  left  ventricle,  by  its 
Crong  and  fudden  ftroke,  not  only  delivers  itfelf  of  its. 
own  blood,  but  propels  all  the  blood  of  the  body, 
communicates  its  vibratory  ftroke  to  the  extremeft 
veflels,  and  excites  the  whole ;  this  is  the  greater  circle 
or  circulation  of  the  body,  as  oppofed  to  the  (horter  cir« 
culation  or  lefler  circle  of  the  lungs. 

That  there  are  ftriftly  two  hearts,  is  now  clearly 
made  out ;  they  are  as  different  in  form  as  in  office ; 
there  are  two  diftind  hearts,  two  fyftems  of  veiTels, 
two  kinds  of  blood,  and  two  circulations.     Thefe  two 
hearts  might  have  done  their  offices,  though  placed  in 
the  oppofite  fides  of  the  bread,   it  is  in  order  to 
ftrengthen  mutually  the  eflfefl  of  each  other  that  they  are 
joined ;  for  the  fibres  of  the  two  hearts  intermix  ;  they 
are  both  inclofed  in  one  membranous  capfule,  viz.  the 
pericardium;  the  veins,  auricles,   ventricles,  and  ar- 
teries, correfpond  in  time  and  a&ion  with  each  other, 
and  harmonize  in  a  very  beautiful  manner.     But  this, 
I  believe,  will  be  more  eafily  explained  by  marking  the 
fucceflion  of  motions,  by  a  fuite  of  figures  placed  upon 
the  feveral  parts  of  the  heart,  by  which  the  fucceflive 
motions  are  performed. 

In  N**  4.  I  have  joined  the  right  and  left  hearts ; 
both  that  it  may  be  feen  how  the  left  heart  locks  in 
behind  the  right  heart,  how  the  right  heart  comes  to 
be  the  anterior  one,  and  how  the  aorta  feems  to  arife 
from  the  centre  of  the  heart  while  its  root  is  covered 
by  the  great  artery  of  the  lungs  j  and  alfo  that  the 
fynchronous  parts,  /.  e,  the  parts  which  beat  time 
with  each  other,   may  be  coireftly  feen.  — 1.  The 

CAVAS 
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GAVAS  are  feceiving  the  blood  from  all  patM  of  the! 
body^  and  in  the  fame  mfUnt  the  pulmonic  veins  are 
receiving  blood  from  the  lungs^  2«  iTheRioHT  auricle 
is  gradually  filling  with  the  contamhated  blood  of  the 
body;  the  left  auricle,  marked  alfo  with  a  fecond 
figure,  is  filling  with  purified  blood  from  the  lungs« 
3.  The  RIGHT  VENTRICLE  is  ftimulated  by  its  auricle, 
and  throws  its  contaminated  blood  into  the  lungs  $ 
^and  in  the  fame  moment  the  left  ventricle  throws  its 
purified  blood  over  the  body.  4.  The  pulmonic  ar* 
TERY  rea£ls  upon  the  blood  driven  into  it  by  the  heart; 
and  in  the  fame  moment  the  aorta  reafts  upon  the 
blood  thrown  into  it,  and  that  reaction  works  it  through 
all  this  great  fyftem  of  veflels  from  this  the  centre  to  all 
the  extremities  of  the  body* 

Thus  it  is  eafy  to  perceive  how  the  fuccelfive  actions 
accompany  each  other  in  the  oppofite  fides  of  the  hearts 
1  •  The  two  veins  fwell )  2.  The  two  auricles  are  excited  ; 
3^  The  two  ventricles  are  filled  with  blood';  4.  The 
two  arteries  take  up  and  continue  this  pulfating  afUon 
of  the  heart.  It  is  thus  that  the  two  hearts  afiift  and 
fupport  the  aftions  of  each  other^  and  there  feems  2U 
mod:  a  pbyfical  necefltty  for  their  being  joined ;  yet  on 
the  very  bJi  authority,  and  after  deliberate  difle£lion^ 
we  are  entitled  to  afiirm,  that  the  heart  is  found,  not 
with  its  apex  fiiarp  and  conical,  but  cleft ;  the  two  ven-« 
tricles  plainly  di(tin£l  from  each  other  and  divided  by 
a  great  fpace^  ^^  Latro,  quae  pcenas  fcelerum  luebat, 
quando  exenteraretur  a  carnifice,  cor  habuit  fingularis 
figuras,  mucrone  non  acuto,  ut  fieri  folet,  fedbifido;  .ul 
diilinfti  ventriculi  manifeflius  externa  facie  apparuerint^ 
dexter  nempe  et  fuiifter,  interjedlo  magno  hiatu  ♦.'* 

*  BartLolini  Epift.  p.  io^« 
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As  yet  I  have  explained  only  the  general  plan  of 
the  circulation,  without  having  defcribed  thofe  cu- 
rious parts  whi<:h  are  within  the  cavities  of  the  heart, 
and  which  fupport  the  actions  in  this  beautiful  har- 
mony and  perfed  order,  each  part  fubordinate  to  fome 
other  part,  and  each  adion  fucceeding  fome  other  ac« 
tion  with  pef fed  cdrre£tnefs^  often  without  one  un*** 
fteady  motion  or  alarming  paufe,  during  the  courfe  of  a 
long  irregular  life. 

!•  The  VEN^  CAVJE  are  two  in  number  * ;  they  arc 
named  venae  cavae  from  their  very  great  fize ;  the  one 
brings  the  blood  from  the  upper,  and  the  other  from 
the  lower  parts  of  the  body,  and  they  arc  formed  of 
thefe  branches :  the  upper  vena  cava  (a)  is  properly 
termed  the  descending  cava,  becaufe  it  carries  the 
blood  of  the  head  and  arms  downwards  to  the  heart : 
this  great  vein  is  properly  a  continuation  of  the  right 
jugular  vein,  which  joins  with  the  right  axillary  vein, 
and  then  defcends  into  the  chefl  a  great  trunk ;  and  in 
the  upper  part  of  the  chefl:  it  is  joined  at  (^)— by  a  great 
branch,  containing  the  axillary  and  jugular  veins  of  the 
left  fide,  which,  in  order  to  reach  the  cava,  croffes  the 

♦  Let  the  reader  obferve,  that  the  whole  of  this  defcription  of 
the  various  paru  of  the  heart  is,  as  it  werei  an  explanation  of  the 
plans  N^  5.  and  6* ;  of  which  the  N^  5*  (hows  the  right  fide  of 
the  heartf  or  the  heart  of  the  lungs  opened ;  while  N"^  6.  ihows 
only  the  left  heart,  or  the  heart  of  the  body  opened. 
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upper  part  of  the  cheft,  and  lies  over  the  carotid  arteries* 
The  LOWER  VENA  CAVA,  or  CAVA  ASCENDENs,  brings 
in  like  manner  all  the  blood  from  the  belly  and  lower 
parts  of  the  body  by  two  great  branches.  One,  mark- 
ed (r), — is  the  great  vein  which  lies  in  the  belly  along 
the  left  fidd  of  the  fpine,  and  brings  the  blood  from 
the  legs,  the  pelvis,  and  parts  of  generation,  the  kid* 
neys,  &c. ;  it  is  named  the  vena  cava  abdominalis, 
becaufe  of  its  lying  in  the  abdomen.  Another,  marked 
{ddd^y-^zrifes  in  three  or  four  great  branches  from  the 
liver ;  it  is  named  the  branches  of  the  vena  cava  in 
the  liver,  or  the  vena  cava  hepatic  a  ;  and  thefe  two 
make  up  the  lower  cava )  and  the  lower  and  the  upper 
cavas  now  join  themfelves  at(^) — to  form  the  right  (inus 
of  the  hearts 

2.  The  RIGHT  SINUS  of  THE  HEART,  marked  (^),is  of 
confiderable  extent ;  it  is  juft  the  gradual  dilatation  of 
the  two  veins  forming  the  auricle  or  refefvoir,  which 
is  inceflantly  to  fupply  the  heart ;  the  veins  grow 
ftronger  as  they  approach  the  finus,  and  the  (inus  ftiil 
ftronger  as  it  approaches  the  auricle  or  notched  and 
pendulous  part  (/),  and  the  auricle  again  approaches 
in  its  nature  to  the  ventricle  of  the  heart ;  for  it  is 
crofled  with  very  ftrong  mufcular  fibres,  which  make 
very  deep  rifings  and  furrows  upon  its  inner  part. 
To  fay  that  thefe  veins,  or  the  finus  which  they  form^ 
are  not  mufcular,  merely  becaufe  they  are  not  red  nor 
flefliy,  is  very  ignorant ;  for  the  ureters,  urethra,  ar- 
teries, intedines,  the  iris,  and  many  other  parts  of  the 
human  body,  are,  at  the  fame  time,  perfeftly  mufcular 
and  perfeftly  pale ;  and  the  heart  of  a  fi(h  is  as  tranf- 
parent  as  a  bubble  of  water,  and  yet  is  fo  irritable, 

that 
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that  after  it  is  brought  from  market,'  if  you  lay  open 
the  breafl,  and  ftimulate  the  heart  vnth  any  (harp 
pcMut)  it  will  renew  its  contradions,  and  in  fome  degree 

the  circulation. 

3.  The  TUBERCULUM  LowERi  fhould  be  looked  for 
in  this  point,  if  it  were  not  really  an  imagination 
merely  of  that  celebrated  anatomift.  The  whole  mat- 
ter is  this ;  the  two  veins  meet,  not  direfUy,  but  at 
a  cbnfiderable  angle  within  the  vein,  as  at  (g).  Lower 
conceived  a  projeftion  of  the  inner  coats  of  the  vein 
at  this  point  much  more  coniiderable  than  what  I 
have  here  reprefented.  It  was  thought  to  do  the  of- 
fice of  a  valve,  to  break  the  force  of  the  defcending 
blood,  to  defend  from  preflure  that  blood  which  is 
afcending  from  the  lower  cava,  and  to  dire£l  the  blood 
of  the  upper  cava  into  the  right  auricle  of  the  heart. 
But  there  is  no  fuch  thing }  although  anatomifts  were 
at  one  time  fo  fond  of  this  trivial  obfervation,  that  not 
one  of  them  would  demonftrate  the  heart,  without  de- 
monfirating  the  tuberculum  Loweri ;  whereas,  if  the 
blood  of  the  lower  cava  needs  any  fcreen  above  it  to 
defend  it  from  the  ^  prefTure,  it  is  (as  I  fhall  fhow  pre^ 
fently)  quite  of  another  kind ;  and  in  the  place  ap* 
pouited  for  finding  this  tuberculum  Loweri  we  can  find 
nothing  but  on  the  infide  the  natural  angle  of  the  two 
veins,  and  on  the  outfide  fome  fat  cufliioned  up  in 
that  angle  in  the  line  (>&)• 

4.  The  AURICLE  is,  as  I  have  faid,  a  fmall  appen- 
diK  to  the  great  bag  or  finus,  and  is  marked  (/).  It 
is  fmall,  femicircular,  notched  or  fcolloped,  and  fome- 
tsrhat  like  a  dog's  ear ;  whence  its  name.  In  ge- 
pcral,  we  nam^  the  whole  of  thi^  ba^  a\iricl^ }    bqt 
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by  this  plan  the  names  of  finiis  and  auricle  muft  be 
eafily  underftood*  The  point  chiefly  to  be  noted  is 
this,  that  the  veins,  as  they  approach  the  auricle,  are 
thin,  delicate,  tranfparent  j  that  where  they  expand 
into  the  finus  they  become  flefliy,  thick,  and  ftrong  ; 
that  in  the  auricle  itfelf  the  mufcular  fibres  at  (/)  are 
^ery  ftrong,  have  deep  fuld  like  thofe  of  the  ventricle, 
crofs  each  other  fo  as  to  make  a  net-work ;  and  thefe 
ftrong  fibres  (/)  are  what  are  named-  the  mufculi  pec* 
tinati  auriculae.  Where  thefe  mufcles  run,  as  in  cords^ 
acrofs  the  aurick,  they  are  very  thick  and  opaque ;  but 
in  the  inter ftice  of  each  ftripe  of  mufcular  fibre,  the 
auricle  is  perfedlly  and  beautifully  tranfparent,  like  the 
membranes  of  the  veins ;  and  thefe  ftripes  of  mufcu« 
lar  fibre  which  are  laid  upon  this  thin  membrane  are 
•almoft  as  regular  as  the  teeth  of  a  comb }  and  thus 
they  are  named  musculi  pectina  ri, 

5,  The  VALVES  of  the  auricle  are  placed  at  the  cir- 
cle(/),  where  the  auricle  enters  into  the  ventricle,  and 
the  valves  are  marked  {k) :  and  how  neceflary  thefe 
are  for  regulating  the  movemenis  of  the  heart,  will  be 
-eafily  underftood  by  confidering  the  conditions  iu 
-which  the  auricle  and  ventricle  aft.  Firft,  The  cavaa 
.bour  in  a  flood  of  blood  upon  the  finus  and  auricle, 
vrith  a  continual  preffure ;  the  moment  the  auricle 
has  contrafted,  it  is  full  again ;  the  prefTure  fronj,  be- 
hind excites  it  to  aft,  and  while  it  is  afting  there  is 
no  occafion  for  valves  to  guard  thofe  veins  whofe. 
blood  is  preiling  forwards  continually,  becaufe  they  are 
continually  full,  and  have  behind  them  the  whole:, 
preffure  of  the  circulating  blood.  But  when  the  auh 
^icle  afts,  it  throws  its  blood  into  the  vent^iclci  fills  it,^  ^ 
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ind  Aimulitfes  h ;  the  auricle  then  lies  qu'iefcent  for 
a  mommt,  vhile  it  is  gradually  filling  ftum  behiad 
with  blood ;  but  during  this  quiefcent  llate  the  vhole 
blood  from  the  ventricle  would  rufli  back  into  it,  were 
it  not  guarded  by  valves.  The  valves,  then^  which  rife 
whenever  the  ventricle  begins  to  zSc,  are  of  this  kind : 
There  is,  firft,  a  tendinous  circle  or  hole,  by  whicli 
the  auricle  communicates  with  the  ventricle.  The 
opening  is  large  enough  to  admit  two  or  three  fingers 
to  pais  throii^  it ;   it  i^  fmooth,  fe^ms  tendinous. 


AvmcuLAK  VALfif  explained. 
Tig.  7,  fhows  the  Auricle  and  Ventricle  cut  open,  and  tlie  vaWe 
Iiaaging  in  three  great  divifions. — (a)  Part  of  the  infide  of  thq 
Auricle.— (*)  Part  of  the  infide  of  the  Ventricle.— (e)  The  Tea- 
•Sinotu  Circle  from  "which  the  membrane  of  the  valve  arifes.— 
WThe  CoIumnsE  Carnes.— (*)  The  Cords Tendiaei.— (/(/■) 

Tl«  three  great  divifions  of  the  Valve. N"  8.  (hows  the  circle 

rfthe entrance ofthe  Auricle ftill entire!  where— [j)— mark* tho 
CDtruceuitO  the  Auricle.- {///)  The  three  great  divifions  of  / 
»Ik  Valve.— («Q  The  CoIukuisb  Carnea: }  ?nd— (0  TJie  Cord* 
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^  IS  plainly  the  place  of  union  betwixt  the  auricle 
and  ventricle,  which  are  in  the  foetus  (in  the  chick,  for 
example)  diftind  bags ;  and  from  alt  the  circle  of 
this  hole  arifes  a  membrane,  thin,  and  ap[5arently  de- 
Ecate,  but  really  very  ftrong  j  not  divided  into  parti- 
cular valves  at  this  root  or  bafis,  but  as  the  membrane 
hangs  down  into  the  ventricle,  it  grows  thinner,  and 
is  divided  into  fringes.  How  thefe  fringes  can  do 
the  office  of  valves  is  next  to  be  explained.  The  tags 
and  fringes  of  this  membrane  are  actually  tied  to  the 
infide  of  the  ventricle  by  many  firings,  which  beings 
like  the  valves,  of  a  tendinous  nature,  are  called  cord^ 
TENDiNE^,  or  tendinous  cords ;  and  thefe  cords  being 
attached  to  little  procefTes  projecting  from  the  muf- 
cular  fubftance  of  the  heart,  thefe  proceffes  are 
named  columntb  garner,  or  flefhy  columns.  Of 
thefe  tyings  of  the  valves  there  are  three  chief  points  ; 
the  whole  circle  feems  to  be  divided  into  three  (harp 
pointed  valves;  they  are  named  valvul-*;  tricus- 
piDEs,  or  three-pointed,  or  they  are  ftill  fomeiimes 
called  Triglochine  Valves.  Thefe  ftrings  and  mufcles 
crofs  each  other  ;  the  valve  at  the  left  part  of 
the  circle  is  tied  obliquely  to  the  right  fide  of  the 
ventricle,  and  fo  on ;  fo  that  by  this  croffing  of  their 
tendons  the  valves  fall  down  eafily  when  the  blood 
goes  down  through  them,  and  they  rife  readily  and 
quickly  whenever  the  blood  gets  behind  them.  The 
columncc  carnerc  tie  down  the  valves,  fo  that  when  the 
ventricle  ads  the  mod  ftrongly,  they  are  the  moft 
Itrongly  retained. 

6.  The  VENTRICLE  of  the  right  side  (//)  is  like 
its  auricle,  larger  than  the  fame  parts  on  the  left  fide ; 

for 
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for  this  auricle  and  ventricle  of  the  right  fide  have  the 
Weight  of  the  whole  blood  of  the  body  prefling  upon 
them.     They  are  fubjeft  to  occadonal  fulnefs,  for  they 
mud  be  dilated  by  many  accidents,  as  labour,  violent 
ftruggles,  &c.  which  fend  the  blood  too  quickly  upon 
the  heart ;  while  the  left  auricle  and  ventricle,  on  the 
other  handy  can  never  be  overloaded,  as  long  as  the 
pulmonic  artery  preferves  its  natural  fize,   for  that 
artery  continues  always  the  meafure  of  the  quantity  of 
blood  which  they  receive.     The  ventricle  is  thick, 
ftrong,  and  fleihy.     Its  inner  furface  is  extremely  irre* 
gular  ;  it  puts  out  from  every  part  of  its  furface  very 
ftrong  fleQiy  columns.  Thefeflefhy  columns  are  irregu- 
lar in  fize,  big,  ftrong,  running  along  the  length  of  the 
ventricle ;  fome  crofs  the  ventricle,  fo  as  to  connect 
its  oppofite  walls  together ;  fome  have  the  tendons  of 
the  valves  fixed  to  them ;  all  of  them  have  perfeft  con- 
trafUle  power,  and  are  indeed  the  ftrongeft  mufcles 
of  the  heart.     Betwixt  the  flefhy  columns,  there  are, 
of   courfe,    very  deep  and  irregular  grooves ;    and* 
among  the  confufed    roots  of  thefe  fieOiy  columns 
the  blood  often  coagulates  after  death,  feldom  before 
it,  into  the  form  of  what  are  called  polypi  of  the  heart. 
Yet  ftill   the  walls  of  the  right  ventricle  (//) — arc 
thinner,  the  fleftiy  columns  fmaller,  the  cavity  greater, 
than  thofe  of  the  left  fide ;  the  right  ventricle  of  the 
heart  has  alfo  a  peculiar  form,  for  the  septum  cordis, 
a  partition  betwixt  the  right  and  left  heart,  is  not,  as 
generally  fuppofed,  a  part  common  to  both ;  but  the  left 
ventricle  is  much  longer,  and  more  conical  than  the 
right  one ;  the  feptum  belongs  almoft  entirely  to  the 
*  left  ventricle ;  the  right  ventricle,  which  is  much  big- 
Vou  IL  C  ger, 
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ger,  laxer,  fiatter,  and  thinner  in  the  waits,  is,  2S 
it  were,  wrapped  round  the  left;  and  thus  the  left 
ventricle  alone  forms,  the  acute  apex  of  the  heart,  and 
the  left  ventricle  of  neceffity  bulges  very  much  into 
the  cavity  of  the  right,  fince  the  right  ventricle  is  fa 
much  larger,  and  in  a  manner  wrapped  round  it.  In 
both  ventricles,  it  is  very  remarkable,  that  towards  the 
opening  of  the  auricle  the  furface  of  the  ventricle  is 
very  rugged,  irregular,  and  crofled  with  columnae 
carnese,  while  a  fmooth  and  even  lubricated  channel 
marked  (;;;)— leads  towards  the  artery. 

7.  The  PULMONIC  ARTERY  arifcs  from  the  right  ven- 
tricle, to  carry  out  the  blood  clofe  by  the  great  open- 
ing at  which  the  auricle  pours  it  in  ;  the  artery  rifes 
at  its  root  in  a  very  bulging  triangular  (hape.  It  is 
the  valve  within  the  mouth  .of  the  artery  that  gives 
it  this  very  peculiar  (hape  without ;  for  the  bulging 
root  is  divided  into  three  knob«,  indicating  the  places 
of"  the  three  valves,  the  artery  dilating  behind  each 
valve  into  a  little  bag,  which,  when  it  i«  defcribed,  is 
called  its  fmus. 

8.  .This  VALVE  of  the  pulmonic  artery  («) — has 
a  more  perfed  and  fimple  form  than  that  of  the  auricle.' 
The  valves  in  the  mouth  of  each  of  the  great  arteries 
are  three  in  number ;  they  are  thin  but  ftrong  mem- 
branes, rifing  from  the  circle  of  the  artery,  where 
it  comes  off  from  the  heart :  each  valve  is  fe- 
milunar ;  its  larger  and  loofer  edge  hangs  free  into 
the  cavity  of  the  artery  ;  the  edge  is  a  little  thicker 
than  the  reft  of  the  valve  ;  the  three  valves  together 
form  one  perfeft  circle,  which  clofes  the  mouth  of  the 
artery  fo  that  no  groffer  fluid,  nor  hardly  air  can  pafs. 

When 
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When  they  are  filled  till  they  become  very  tenfe,  each 
valve  forms  a  kind  of  bag ;  fo  that  when  you  look  at 
the  mouth  of  a  dried  artery,  they  appear  like  neat  round 
bags ;  and  when  they  are  likely  to  be  forced,  the  little 
horns  or  tags  by  which  each  valve  is  fixed  into  the  coats 
of  its  artery,  become  fo  tenfe  as  to  ^o  the  ofEce  of  a 
ligameiit :  thefe  are  called  the  semilunar  or  sig- 
moid VALVES.  y 

Now  the  condition  of  the  ventricle  while  it  is  con- 
trading  is  well  underftood :  the  auricle  by  its  action 
lays  down  the  tricufpid  or  auricular  valve,  and  fills 
the  ventricle ;  the  ventricle  cannot  feel  the  flimulus 
of  fulnefs  till  its  valves  rife  and  its  cordae  tendinese  be« 
gin  to  pull ;  and  the  ventricle  could  not  be  clofe  for 
ading,  nor  its  walls  perfe£l,  it  could  not  in  fhort  be 
an  entire  cavity,  till  the  tricufpid  or  auricular  valves 
were  completely  raifed.  But  there  is  another  opening 
of  the  ventricle,  viz.  that  into  the  artery,  which  mud 
be  alfo  fhut;  this  is  one  of  the  feveral  indances  of 
the  fubordination  of  thefe  adlions  one  to  another  ;  for 
iirft  the  auricle  ads,  then  the  ventricle,  then  the  ar- 
tery ;  fo  that  the  auricle  and  the  artery  are  ading  in 
the  fame  moment  of  time ;  the  artery  by  afling  throws 
down  its  valve,  and  clofes  that  opening  of  the  ventricle, 
while  the  auricle  is  filling  it  with  blood ;  and  again, 
the  moment  that  the  ventricle  is  filled,  both  the  auricle 
and  artery  ar^  in  a  flafe  of  relaxation,  both  their 
valves  yield,  the  auricular  valve  rifes  fo  as  to  clofe  the 
ventricle  on  that  fide ;  and  the  arterial  valve  falls  down. 
both  becaufe  the  artery  has  ceafed  ading,  and  becaufe 
the  valve  is  laid  flat  by  the  whole  blood  of  the 
tentride  ruihing  through  it.     Hence  it  is  very  obvi- 
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ous,  that  the  right  ventricle  could  nehher  be  filled 
nor  ftimulated,  unlefs  the  opening  toward  the  artery 
were  clofe  during  the  time  of  its  filling  ;  and  again,  it 
is  obvious  that  this  valve  cannot  be  laid  down  by  any 
other  po\ver  than  that  of  the  artery  itfelf ;  who  then 
can  doubt  that  the  artery  has  in  itfelf  (like  che  ven- 
tricle) a  (Irong  contradile  power  ?  That  it  is  the  ftroke 
of  the  artery  fucceeding  that  of  the  heart  that  lays 
down  this  valve  fo  clofely,  is  proved  by  this,  that  in 
Inany  animals,  the  Frog  for  example,  the  aorta  is  as 
plainly  mufcular  as  the  heart  itfelf,  it  is  like  a  fecond 
heart;  and  in  many' creatures,  as  in  fiflies,  and  often 
in  human  monfters,  the  artery  alone,  by  its  own  muf- 
cular power,  moves  the  whole  circulation  without  any 
communication  with   the  heart.      In   fiflies  there  is 
no  fecond  heart   for   the  circulation  of  the  body ; 
and  in  monfters  the  heart  is  fometimes  wanting,  and 
there  is  found  nothing  but  a  ftrong  aorta  fo  fupply 
its  place.     This  ftroke  of  the  pulmonic  artery,  then, 
(which  the  heart  excites,)   pufhcs  the  blood  through 
the  lefTer  circle  or  circulation  of  the  lungs,  and  by  the 
pulmonic  veins  it  is  poured  into  the  left  fide  of  the 
heart. 

9.  The  LEFT  AURICLE  of  the  heart  is  unlike  the 
right  auricle  in  thefe  refpecls :  the  finus,  or  that  part 
which  confifts  of  the  dilatation  of  the  pulmonic  veins, 
is  fmailer,  while  the  auricula,  which  is  the  more  muf- 
cular part,  is  larger  -,  the  pulmonic  veins  come  in  four 
great  trifnks  from  the  lungs,  two  from  the  right  fide 
and  two  from  the  left ;  two  great  veins  then  enter  at 
each  fide  of  the  left  auricle,  by  which  it  gets  a  more 
fquare  form  ;  the  whole  of  the  left  "finus,  which  forms 
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t|ie  chief  bulk  of  this  part,  is  turned  dire£)ly  backwards 
towards  the  fpine,  and  is  not  to  be  feen  in  any  com- 
ipon  view  of  the  heart ;  but  I  bave  here  added  a  plan 
of  the  back  part  of  the  heart  ^,  fhowing,  i.  How  the 
left  ventricle  lies  behind ;  2.  How  the  left  auricle  is 
turned  ftill  more  dire^ly.  backwards ;  3.  How  tbe 
pulmonic  veins  enter  into  it  in  four  great  branches,  fo 
as  to  give  a  fquare  or  box-like  form,  compared  with 
the  gliding,  gentle  (hape  of  the  right  auricle;  4* 
How  the  pulmonic  artery  comes  out  from  under  the  ^ 
arch  of  the  aorta,  dividing  into  its  two  great  branches  ' 
for  each  fide  of  the  lungs ;  and,  5.  How  the  aorta 
arches  over  it,  towers  above  all  the  other  veflfels,  and  is 
known  always  among  the  veflfels  of  the  heart  by  the 
carotid  and  fubclavian  arteries  which  come  off  from 
its  arch.  On  the  plan,  N^  6.  are  feen— (ao)  the 
two  pulmonic  veins  entering  from  each  (ide  of  the 
lungs— (z^^)  the  opening  of  thefe  into  the  auricle— (yy) 
the  fmus  formed  in  part  by  the  dilatation  of  thefe  veins, 
and — (r)  the  auricula  or  little  ear,  from  which  the 
whole  bag  is  named  auricle, 
lo.  The  valves^  which  guard  the  left  auricle  are 

*  Explanation  of  the  ba^k  view  of  the  heart,  N^  9. 

1,  The  left  Ventricle -2,  The  left  Auricle -3  333,  The 
four  Pulmonic  Veins— 4  4,  The  two  great  branches  of  the  Pulmo- 
nic Artery —5,  The  Aorta— 6,  The  Carotids  and  Subclavians-^ 
7,  The  Cava  Dclcendens— 8,  The  Cava  Afcendens,  with  all  its 
branches  from  the  Liver  — 9,  The  great  Coronary  Vein  numii^g 
along  the  back  of  the  Heart  betwixt  the  Auricle  and  Ventricle  in 
a  groove  furrounded  by  fat. 

C  3  feen 
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feen  here  *  (ss)  ;  —Now  it  is  to  be  remembered  that 
the  left  auricle  is  fmaller  than  the  right,  that  the  cir- 
cle or  opening  ot  the  left  auricle  is  of  courfe  fmaller 
than  that  of  the  right ;  that  while  it  requires  a  valve 
divided  into  three  points  to  fill  the  opening  of  the 
right  auricle,  a  valve  divided  only  into  two  points  fuf« 
fices  iFor  the  opening  of  the  left  auricle  :  this  js  the  rear 
fon  of  this  flight  variety  of  fiiape  betwixt  the  two  au- 
ricular valves,  and  is  alfo  the  reafon  of  the  valve  of 
the  right  fide  being  called  tricuspid  or  three-poiiited, 
while  this  of  the  left  fide,  from  fome  very  flight  re- 
femblance  to  a  mitre,  is  named  valvula  mitralis,  the 
MITRAL  valve.     In  all  pther  points  this  valve  is  the 
fame  with  that  of  the  right  fide,  it  has  the  fame  apparent 
thinnefs,   for  it  is  even  tranfparent,   the  fame  real 
flrength,  the  fame  colum^^^  garner  andtendmoua 
firings  to  fupport  it ;  the  fame  rough  irregular  furface 
towards  the  opening  of  the  auricle  ;  the  fame  fmooth 
gutter  leading  towards  the  artery.     The  conftitution 
of  all  thefe  parts,  in  fhort,  is  exprefsly  the  fame ;  fb 
that  even  concerning  the  left  ventricle  there  is  no- 
thing further   to  be  obferved,    but  that  while  it  is 
much  longer  than  the  right  ventricle,  it  is  much  fmall- 
er in  its  whole  cavity,   is  much  flronger  in  its  co- 
lumns CARNEjE,and  much  thicker  in  its  flefhy  walls, 
as   at  (//)— Where    it  is  feen   to   be  thicker   than 
the  right  ventricle,  it  is  indeed  nearly  three  tunes  as 
thick. 

♦  This  begins  the  dcfcription  of  the  left  fide  of  the  Heart,  and 
the  Jcl'ciiptiou  Ibllows  the  Plan,  N^  6. 

H.  The 
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J  I.     The      SEMI- 
LUNAR   VALVES    of 

the  aorta  are  alforeen 
in  this  general  plan 
at  (tt)  —  where  ma- 
nifeftiy  the  general 
flrudure  and  gene- 
ral intention  qF  the 
valves  are  the  fame 
as  in  thofe  of  the 
pulmonic  artery  j  but 
ftill  we  find  at  every 
point  marks  of  fupe- 
lior  ftrength  and 
more  violent  a£lton 
in  the  left  fide  of 
the  heart  ;  for 
though  this  valve  be 
•  exprefsly  like  that  of 
the  pulmotuc  artery, 
and  named  like  it 
{emilunar,  yet  it 
'»  thicker  and 
ilronger  in  its  fub- 
ftance,  and  is  pecu- 
liarly guarded  by 
three  fmall  hard  tu- 
bercles, which  bdng 
7  placed  one  in  the 
apex  or  point  of  each 
valve, 

bot  its  root  within  the  bcart 
(feacd  lb  as  to  fliow  its  valve—  {a)  Tbe  body  of  the  aona  i  the  arch 
C  4  >* 
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valve,  meet  together  when  the  valve  is  clofe,  and 
give  a  more  perfedk  refiftance  to  the  blood,  and  pre- 
vent the  valve  being  forced  open.  Thefe  are  to  be  feen 
chiefly  in  the  marginal  drawing,  and  from  their 
being  of  the  fize  of  fefamum  feed,  they  have  the  name 
of  Corpora  Sesamoids  a;  fometimes  they  are  named 
Corpufcula  Aurantii. 

12.  The  AORTA  arifes  from  its  ventricle  very  large 
and  flrong ;  it  fwells  (liil  more  at  its  root  than  the  pul- 
monic artery  does  ;  the  three  fubdivifions  of  this  fwell- 
ing,  which  mark  the  places  of  the  femilunar  valves, 
are  very  remarkable ;  the  curvature  at  the  arch  of  the 
aorta  is  called  its  great  flnus,  and  thefe  three  fmaller 
bags  are  called  the  three  lefler  finufes  of  the  aorta. 

Of  the  Coronary  Vessels. 

But  there  dill  remains  to  be  explained  that  peculiar 
circulation  by  which  the  heart  itfelf  is  nouriflied, 
and  yet  there  is  nothing  in  it  very  different  from  the 
ufual  form  of  arteries  and  veins ;  it  is  a  part  of  the 
general  circulation  of  the  body,  for  the  heart  is  nou« 


IS  marked  by  hb,  the  carotids  and  fubclavians— »(f )  Shows  one  of  the 
coronary  arteries  or  artery  of  the  heart. — {d)  A  part  of  the  walls 
of  the  heart.— (tf^O  The  three  valves  ftuffed  and  turgid  towards 

the  heart. N'*  1 1 .  (hows  the  lower  part  of  the  aorta  cut  open  ; 

and  two  of  the  valves—  f/i  a)  — entire;  andthethird  valve-— ,3^)-^ 
cut  in  two  by  flittinvc  up  the  artery.— And  (rr)  (hows  the  mouths 

of  the  two  coronary  arteries. N"  12.  (hows  the  aorta  flitonl^ 

in  its  lower  part,  and  the  valves  (a  a)  and  the  mouths  of  the  co- 
ronary arrcries  (Ifb)  arc  feen  in  their  natural  fituation.— AT.  j?,  lu 
thele  two  Ult  drawings  the  corpora  fefamoidea  arc  di(lin£lly  fcea 
in  the  central  part  of  the  edge  of  each  valve,  and  ihey  need  tio 
letter  to  diftinguilh  them.  , 
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rifhed  by  the  two  firft  branches  which  the  aorta  gives 
off.  The  circulation  deftined  for  the  nourifhment  of 
the  heart  is  peculiar  in  this  chiefly,  that  the  forms  of  the 
arteries  and  veins  of  the  heart  are  beautiful,  and  that  the 
arteries  rife  juft  tinder  the  valves  of  the  aorta,  while 
the  veins  end  with  one  great  mouth  in  the  right  au« 
ricle.  The  coronary  arteries  are  two  in  number, 
of  the  fize  of  crow-quills ;  we  fee  from  the  infide 
of  the  artery  their  mouths  opening  under  the  figmoid 
valves.  One  artery  comes  from  the  lower  fide  of  the 
aorta  ;  it  lies  towards  the  right ;  it  belongs  chiefly  to 
the  right  ventricle ;  it  comes  out  firft  betwixt  the  roots 
of  the  aorta  and  pulmonic  arteries;  it  pafies  in  the 
furrow  betwixt  the  right  ventricle  and  auricle,  and 
turmng  round  arrives  at  the  back  part  of  the  heart, 
and  runs  down  alpng  the  middle  of  that  flat  furfiice 
which  lies  upon  the  diaphragm ;  and  when  it  arrives 
at  the  apex  of  the  heart,  its  extreme  arteiies  turn  round 
the  point  and  inofculate  with  the  oppofite  coronary. 
The  other  coronary  belongs  in  like  manner  to  the  left 
fide  of  the  heart,  and  arifes  from  the  upper  fide  of  the 
aorta;  it  firft  goes  out  betwixt  the  pulmonic  artery 
and  the  left  auricle,  and  then  turning  downwards  upoa 
the  heart,  it  runs  along  that  groove  which  is  betwixt 
the  ventricles,  and  marks  the  place  of  the  partition  or 
feptum  ventriculorum ;  its  chief  branches  turn  to- 
wards the  left  ventricle,  and  branch  out  upon  it ;  it 
belongs  as  peculiarly  to  the  left  fide  of  the  heart  as 
the  other  does  to  the  right  fide :  after  fupplying  the 
left  ventricle,  &c.  it  turns  over  the  point  of  the  heart 
to  meet  the  extremity  of  the  firft,  and  inofculate 
ydih  iu    Both  thefe  arteries  give  branches  not  only  to 

the 
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the  fleib  of  the  heart,  but  alfo  to  the  roots  of  the  great 
arteries,  conditutmg  the  vasa  va&orum,  as  fuch  vefleli. 
are  called. 

The  GREAT  coronary  vein  which  collefh  the 
blood  of  thefe  arteries,  arifes  in  fmalL  branches  all  over 
the  heart ;  thefe  meet  fo  as  to  form  a  trunk  upon  the 
lore-part  of  the  heart,  where  the  feptum  or  union  of 
the  ventricles  is.  While  fmall,  the  veins  accompany 
their  refpe£Uve  arteries ;  but  after  the  great  trunk  is 
formed,  the  vein  takes  its  own  peculiar  route.  When 
the  trunk  of  the  great  coronary  vein  (accompanied  by 
feveral  leiTer  veins)  arrives  at  the  auricle,  it  runs  ia 
between  the  left  auricle  and  left  ventricle  ;  it  turns  all 
round  the  back  ©f  the  auricle  till  it  gets  to  the  right 
fide  of  the  heart ;  it  lies  in  the  deep  groove  betwixt 
the  auricle  and  ventricle,  furrounded  with  much  fat ; 
and  having  almoft  entirely  encircled  the  heart,  it  dis- 
charges its  blood  into  the  right  auricle,  clofe  by  the 
entrance  of  the  lower  cava.  The  opening  is  very  large  ; 
it  lies  jud  above  the  tendinous  circle  of  the  auricle,  and 
it  is  guarded  with  a  (Irong  femilunar  valve.  This  is  the 
great  coronary  vein :  all  the  veins  which  appear  upon 
the  heart  are  but  branches  of  it;  what  are  called  the 
MIDDLE  vein  of  the  heart,  the  vein  of  the  right  auricle^ 
the  vena  innominata,  &c.  are  all  but  branches  of  the 
.great  coronary  vein  running  along  the  right  fide  or 
lower  furface  of  the  heart ;  if  there  were  to  be  any 
marked  diftindion,  it  fhould  be  into  the  great  co- 
ronary VEIN  belonging  to  the  left  fide  of  the  heart, 
and  the  vena  innominata  belonging  to  the  right 
fide.  But  one  thing  more  is  to  be  obferved ;  viz.  that 
upon  the  inner  furface  of  the  right  auricle  may  be 
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ken  many  fmall  oblique  and  very  curious  openings, 
which  ferve  for  the  mouths  of  veins,  while  their  obli- 
quity performs  the  office  of  a  valve.     This  name  of 
coronary  veffels  is  a  very  favourite  one  with  anato- 
mifts,  and  is  applied  wherever  veffels  furround  the 
parts  which  they  belong  to,  however  little  this  en* 
circling  may  be  like  a  crown ;  and  it  is  thus  that  we 
have  the  coronary  arteries  of  the  (lomach,  coronary 
arteries  of  the  lips,  and  coronary  arteries  of  the  heart. 
But  thefe  veffels  of  the  heart  are  really  very  beautiful, 
and  have  fome  things  very  peculiar  in  their  circula* 
tion :  fir  ft,  with  legard  to  the  coronary  arteries,  they 
lie  with  their  mouths  under  the  (igmoid  valves  -,  or  at 
lead  in  fo  equivocal  a  manner,  that  their  peculiar 
pofture  has  given  rife  to  violent  difputes ;  viz.  Whether 
they  be  filled,  like  all  the  other  arteries,  by  the  ftroke 
ofthe  heart,  or  whether  they  be  covered  by  the  valve 
fo  as  to  let  the  blood  rufh  pad  them  during  the  adion 
of  the  heart. 

We  fee  the  opening  of  the  coronary  arteries  rather, 
as  I  imagine,  under  the  valve ;  though  Haller  fays  they 
are  above  the  valve,  and  that  the  highed  point  to  which 
the  margin  of  the  valve  reaches  in  very  old  men  is 
below  the  opening  of  the  coronary  artery,  and  half 
way  betwixt  it  and  the  bottom  of  the  finus  or  little 
bag  behind  the  valve.  But  let  this  be  as  ic  will,  if  the 
condition  of  the  aorta  be  confidered,  it  will  be  found 
to  make  no  difference ;  for  though  the  valves  rife  and 
fall,  are  at  one  time  fully  opened,  and  at  another  time 
dofely  ihut,  ftill  in  both  thefe  conditions  of  the 
valve  the  aorta  is  as  full  as  it  can  hold;  its  contraflion 
ioiiantaneoufly  follows  that  of  the  heart,   but  its 
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contracUon  is  not,  like  that  of  the  heart,  fucb  as  to 
bring  its  fides  together;  on  the  contrary,  the  aoit^ 
is  full  v^hen  the  heart  ftrikes,  the  action  of  the  heart 
diftends  it  to  the  greateft  degree,  the  aorta  reafls  fo 
as  to  free  itfelf  of  this  diflention,  but  flill  it  remains 
in  fome  degree  full  of  blood ;  elfe  how  could  this,  li^e 
every  other  artery,  preferve  always  its  form  and  ap- 
parent fize  ?  In  this  condition  of  matters,  it  is  obvious 
that  the  coronary  branches  are  on  the  fame  footing 
with  all  the  other  branches  of  the  aortic  fyftem  ;  that, 
like  all  the  other  arteries,  they  firft  feel  the  (limulus  of 
fulnefs  from  the  pu(h  of  the  heart,  and  along  with  ;t; 
the  ftroke  of  the  aorta. 

Secondly,  with  regard  to  the  coronary  veins  a  dit 
pute  has  arifen  more  violent  than  this ;  for  it  has  been 
doubted  whether  the  coronary  veins,  large  as  they  are, 
do  aflually  convey  the  whole  of  the  blood  which  the 
coronary  artery  gives  out.    Veuflens  believed  that  fome 
of  the  coronary  arteries  opened  diredly  into  the  ca- 
vities of  the  heart,  without  the  mterpofition  of  veins. 
Thebefius,  after  him,  believed  that  there  were  fome 
Ihorter  veins  by  which  the  blood  was  returned,  not  by 
a  long  circle  into  the  right  auricle,  but  directly  into 
the  ventricles  of  the  heart.     Veuffens,  Thebefius,  and 
others  who   belonged  to  their   party,    pretended   to 
prove  this  fad  by  injedions :    But  what  dodtrine  u 
there  which  fuch  clumfy  anatomy  and  awkward  injec- 
tions may  not  be  made  to  prove  ?  They  ufed  mercury, 
tepid  water,  and  air ;  and  they  forced  thefe,  the  moft 
penetrating  of  all  injedlions,  till  they  exuded  upon  the 
inner  furface  of  the  heart ;  but  if  they  had  fi^ed  tfieir 
tubes,  not  into  the  coronary  artery,  but  into  the  aorta, 

and 
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anci  had  proceeded  to  infpefV,  not  the  heart,  but  all 
the  vifcera  of  the  body,  they  would  have  found  their 
injedions  exuding  from  every  furface  j  of  the  pleura, 
alid  lungs  ;  of  the  peritoneum,  and  inteftines ;  of  the 
brain,  and  dura  mater ;  of  the  mouth,  and  tongue ; 
and  univerfally  through  the  cellular  membrane  of  the 
whole  body ;  but  if  any  coarfe  injection,  as  tallow  or 
wax,  be  ufed,  it  does  not  exude  this  way,  but,  fol- 
lowing its  natural  courfe,  keeps  within  the  arteries  and 
veins,  and  fometimes  finds  its  way  back  to  the  auricle 
of  the  heart. 

Du  Verney  was  fo  far  engaged  in  this  queftion,  that 
having  an  opportunity  of  diffeding  the  heart  of  an 
elephant,  he  tied  up  the  coronary  arteries  and  veins, 
Dvafhed  and  cleaned  very  thoroughly  the  cavities  of 
the  heart ;  and  then  tried,  by  fqueezing,  and  all  kinds 
of  methods,  to  make  that  blood  which  was  tied  up  in 
the  coronary  arteries  and  veins  exude  upon  the  inner 
furface  of  the  heart,  but  with  no  effect. 

On  the  prefent  occadon,  a  theoretical  anfwer  happens 
to  be  as  fatisfaftory  as  the  mod  correct  experiments  ; 
and  it  is  this.  If  there  really  were  to  be  formed  (by 
jdifeafe  for  example)  thofe  numerous  openings  which 
Thebefius  and  VeufTens  defcribe,  then  the  blood  flow- 
ing all  by  thefe  fhorter  and  eafier  paffages,  none  could 
come  to  the  great  coronary  vein ;  its  office  would  be 
annihilated,  and  itfelf,  contracting  gradually,  would 
foon  ceafe  to  exift. 

Of  the  Eustachian  Valve. 

There  remains  to  be  explained  in  the  mechanifm  of 
the  heart  one  point }  and  which  I  have  feparated  from 

2  '  the 
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the  Others ;  not  becaufe  it  is  the  lead  important,  but 
becaufe  It  is  the  moft  difBcult,  and,  if  I  may  be  allowed 
to  fay  fo,  not  yet  thoroughly  underftood ;  I  mean  the 
anatomy  of  the  eustachian  valve  ;  which,  if  it  had 
been  eafily  defcribed,  fhould  have  been  firft  defcribed ; 
for  it  is  a  valve  which  lies  in  the  mouth  of  the  lower 
cava  juft  where  that  vein  enters  the  right  auricle  of 
the  heart.  How  imperfed  a  valve  this  is,  how  difiicult 
to  diflfefl:  or  to  explain,  may  eafily  be  known  from  this^ 
that  Window  was  firft  incited  to  look  for  the  valve  by 
fome  hints  in  Sylvius  ;  he  was  foon  after  fairly  direded 
to  it  by  finding  it  in  the  tables  of  the  Euftachius,  which 
were  then*  firft  found  and  publiihed  by  Lancifi,  after 
the  author  had  been  dead  1 50  years ;  and,  yet  with  all 
this  ai&ftance  Winllow  fought  for  it  continually  in 
vaiti,  till  at  lad  he  reflefted,  that  by  cutting  the  heart 
in  its  fore-part  he  mud  have  always  in  his  difleflions 
deftroyed  any  fuch  valve :  by  opening  the  back  part 
of  the  cava  he  at  laft  faw  the  valve,  and  demonftrated 
it  to  the  Academy  of  Sciences  in  France ;  and  having 
juft  received  from  Lancifi  his  edition  of  the  Euftachian 
Table,  fo  long  hidden,  and  fmce  fo  outrageoufly 
praifed,  he  called  it  valvula  eustachiana,  a  name 
which  it  has  retained  to  this  day,  and  he  added  reti- 
cularis to  exprefs  its  lace-like  netted  appearance  at 
its  upper  edge.  From  Winflow's  time  to  this  prefent 
day,  that  is,  for  eighty  years,  there  has  been  no  good 
drawing,  nor  even  any  perfeft  defcription  of  the  valve ; 
and,  in  the  confuHon  of  opinions  upon  the  fubjed, 
what  its  ufe  may  be  no  one  knows. 

The  Euftachian  valve  lies  in   the  mouth  of  the 
afcending  cava,  juft  where  that  great  vein  is  joined  to 

the 
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the  auricle  of  the  heart.     It  looks  as  if  formed  merely 

by  the  vein  entering  at  an  acute  angle,  and  by  the 

inner  edge  of  the  vein,  or  that  which  is  joined  to  the 

auricle,  riGng  high,  fo  as  to  do  the  office  of  a  valve. 

The  very  firft  appearance  of  the  valve,  and  its  place  juft 

over  the  mouth  of  the  cava,  feems  to  point  out  that 

life  which  Lancifi  has  affigned  it,  viz.  to  fupport  the 

blood  of  the  upper  cava,  and  prevent  that  column  of 

blood  which  defcends  from  the  cava  gravitating  upon 

the  oppofire  column  which  comes  from  the  liver  and 

lower  parts  of  the  body  ;  and  yet  this,  mod  likely,  is 

not  its  ufe.  The  valve  fomewhat  rcfembles  a  crefcent, 

or  the  memt^ane  called  hymen.     It  occupies  juft  that 

half  of  the  cava  which  is  neareil  the  auricle.    Its  deeped 

part  hangs  over  the  mouth  of  the  cava,  and  is  nearij 

half  an  inch  in  breadth,  feldom  more,  often  lefs,  fome- 

times  a  mere  line.     Its  two  horns  extend  up  along  the 

fides  of  the  auricle  5  the  pofterior  horn  arifes  from  the 

left  of  the  ifthmus,  as  it  is  called,  or  edge  of  the  oval 

hole ;  its  anterior  horn  arifes  from  the  vena  cava,  where 

it  joins  the  auricle.  Behind  the  valve  the  remains  of  the 

foranaen  ovale  may  be  feen,  now  (hut  by  its  thin  meov 

brane,  but  ftiU  very  eafily  diftinguifhed  ;  for  its  arch* 

like  edges  are  fo  thick,  firong,  and  mufcular,  that  they 

look  like  two  pillars,  and  thence  are  called  the  co- 

LUMNiE  FORAMiNis  ovALis :  thefc  two  pillars  were 

called  ISTHMUS  viessenii,  and  by  Haller  are  named 

ANNULUS  FosSiE  OVALIS,  while  the  hole  itfelf  is  fo  deep 

that  it  is  named  the  fossa  ovalis.    Before  the  Eufla- 

chian  valve  lies  the  great  opening  into  the  ventricle ; 

but  betmxt  that  and  the  valve  there  is  a  fofla  or  hollow, 

m  which  lies  the  opening  of  the  great  coronary  vein  ; 

and  the  valve  which  covers  the  coronary  vein  is  a 

neat 
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'  neat  fmall  flip  of  white  and  very  delicate  membrane, 
the  one  end  of  which  connefts  itfelf  with  the  fore-part 
of  the  Eudachian  valve }  fo  that  both  valves  are  moved 
and  made  tenfe  at  once. 

The  Euftachian  valve  h  in  general  thick  and 
flefhy;  it  is  fometimes  reticulated  or  net-like  even 
in  the  fcctus,  but  by  no  means  fo  often  as  to  vin- 
dicate Winflow,  in  adding  reticulare  to  the  name; 
it  grows  reticulated  chiefly  in  the  adult.  The 
only  beautiful  drawing  that  we  have  of  a  reticular 
Euftachian  valve  is  in  Cowpe? ;  and  that  was  from 
a  man  of  eighty  years  of  age.  Perhaps  in  eight 
or  ten  hearts  you  will  not  find  one  that  is  reticulated 
in  the  lead  degree ;  in  old  men  it  is  reticulated,  juft 
as  all  the  other  valves  of  the  heart  are,  not  by  any 
thing  peculiar  to  the  conftitution  of  this  valve ;  not 
by  the  prefTure  of  the  blood  and  continual  force  of 
the  veflels,  as  Haller  reprefents  ;  but  by  the  gradual 
abforption  which  goes  on  in  old  age,  and  which  fpafes 
not  the  very  bones,  for  even  they  grow  thin  and  in 
many  places  tranfparent. 

This  is  the  fimple  defcription  of  a  valve,  which  has 
been  the  occalion  of  more  controverfy  than  the  cir- 
culation of  the  foetus  and  the  ufe  of  the  oval  hole* 
Winflow  firft  began  about  eighty  years  ago  to  obferve 
the  connefUons  and  ufes  of  this  vale  :  he  laid  it  down 
as  an  abfolute  fad  that  this  valve  was  almofl:  peculiar 
to  the  fcctus ;  that  ic  was  perfeft  only  while  the  fora- 
men ovale  was  open ;  that  it  vanifhed  gradually  as 
the  foramen  ovale  clofed ;  that  in  the  aduh  it  was  fel« 
dom  feen  unlefs  the  foramen  ovale  was  alfo  open  by 
chance.  Ic  is  incredible  what  numbers  of  anatomifts 
followed  this  opinion ;  for  the  difficulty  of  difleding 

the 
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tjie  valtre  made  It  always  eaiier  to  by  that  it  was  only 
ia  the  foetus  that  it  could  be  found :  it  is  alfo  incredible 
what  abfurd  confequences  arofe  from  this  doctrine^ 
which,  after  all,  is  but  a  dreani;,  for  in  fa£t  the  valv« 
is  more  eafily  fliown  in  the  adult  heart  *• 

The  fpuodation  being  now  laid  for  connecting  this 
nl?e  with  the  peculiar  circulation  of  the  foetus,  they 
€OD<;eiYed  the  following  theory,  which  has  come 
down  to  this  vexy  day ;  viz.  that  in  the  child  the 
great  object  of  nature^  in  arrangmg  its  velfels,  was 
to  convey  the  blood  which  came  frefli  from  the  mother's 
fyftem  diredly  into  the  carotids,  and  fo  plump  into  the 
head  at  once.  The  pure  blood  from  the  mother  comes 
through  the  liver  by  the  duftus  venofus ;  it  is  depo^ 
fited  in  the  .lower  cava  at  the  right  fide  of  the  heart ; 
and  thefe  anatomifts  fuppofed  that  this  current  of  frefh 
blood  was  direfled  by  the  Euitachian  valve  into  the 
OTal  hole,  through  that  into  the  left  aurick  smd  veibi 

*  One  autlior,  I  find  in  the  Ada  Vindobonen(ia,is  exceedinglf 
bgiy  infleed  with  ail  the  great  anatomifts,  for  not  connci^ling 
toxxt  ftrifily  with  each  other  the  anatomy  and  accidents  of  the 
fenunen  ovale,  and  Euftachian  valve  ;  with  Morgani^  Albinus* 
ud  Wiedbriccfat^  he  is  offended  for  faying  that  they  had  fcen  tht 
foramen  ovale-  open,  vrithouc  faying  one:  word  concerning  ^e 
,  ftateof  this  valve ;  ?nd  with  laeutcaud.  Portal,  and  others  aga^n, 
M  is  equally  offended  that  they  fhould  have  had  oppoitimiiies  of 
febg  the  Eaftachian  valve  entire  without  inquiring  into  the  con- 
*im  of  the  oval  hole*  The  reafon  of  all  fhis  is  very  plain ;  the 
^  hole  had  not  been  open»  neither  in  the  one  fituatron  nor  in 
«c  other,  clfc  it  is  very  unlikely  that  fuch  corrcdl  and  anxious 
'i^stQmifts  fhould  have  defcribed  that  valve  which  arifes  from  one 
^  the  borders  of  the  oval  hole,  without  obfcrviug  it  open,  if  ic 
^fi);  efjpecially  as  che  oral  hole,  being  opeui  is  by  np  means 
n  tfial  occorreace. 

VouU.  D  ricle. 
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tricle,  and  fipom  thefe  dire£lly  into  the  aorta  ^d  c^ 
rotids ;  while  the  foul  blood  of  the  upper  cava  went 
down  into  the  right  auricle  and  ventricle,  and  from 
{hat  into  the  ductus  ar^eriofus,  and  fo  away  down  to 
the  lower  and  lefs  noble  parts  of  the  body,  and  to  the 
jumbilical  iu^teries,  and  fo  out  of  the  fyftem ;  for  the 
duAus  arteriofus,  which  comes  from  the  right  ventricte 
in  the  foetus,  joins  the  aorta  only  as  it  goes  down  the 
back,  and  none  of  its .  blood  can  pafs  upwards  into 
the  head« 

This  is  the  puerile  theory,  which,  modified  in 
various  ways,  has  amufed  the  Freiich  Academy,  or 
rather  been  the  caufe  of  a  perpetual  civil  war  in  it,  for 
a  hundred  years-.  This  do^rine  began  with  Window, 
it  is  ftill  acknowledged  by  Sabbatier ;  and  HaUer^ 
after  announcing  a  theory  not  at  all  differing  from  this^ 
challenges  it  as  his  own  theory ;  '^  banc  meam  con<» 
je£turam  etiam  a  Nichols  video  proponi."  Of  the 
truth  of  this  theory  Haller  was  fo  entirely  fatisfied, 
that  he  not  only  publifhed  it  as  peculiarly  his  own, 
but  reclaimed  it  when  he  thought  it  in  danger  of  being 
thus  appropriated  by  another.  Sabbatier  is  the  lad  in 
tliis  train  of  authors ;  and  in  order  that  there  might 
remain  no  ambiguity  in  what  they  had  faid  or  meant, 
he  pronounces  plainly  that  the  Euftachian  valve  is  ufe- 
ful  only  in  the  foetus,  and  that  there  are  two  oppofite 
currents  in  the  right  auricle  of  the  heart )  that  the  one 
goes  from  the  lower  cava  upwards  to  the  foramen 
ovale,  while  the  other  from  the  upper  cava  defcendtf 
right  into  the  opening  of  the  ventricle.  What  Ihall 
ve  fay  to  anatomifls  who  in  the  narrow  circle  of  the 
auricle  cX)nceive'  two  currents  to  crols  each  other 

.    direftly^ 
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ifiredly,  and  to  keep  as  clear  of  each  other  as  the 
arrows  by  which  fuch  currents  ar^  ufually  reprefented. 
This  error  in  reafonlng  is  below  all  criticifm ;  it  Har- 
riet us  backwards  a  hundred  years  in  anatomy  and 
in  phyfictf  and  yet  this  is  all  that  Winflow,  Haller^ 
Sabbader,  and  a  mob  of  others,  have  been  able  to  fay 
in  proof  of  the  conneftion  of  the  Euftachian  valve  with 
the  circulation  of  the  fcetas*    * 

Lancifi,  again,  believed  that  it  was  cliiefly  ufeful  by 
fupporting  the  blood  of  the  lower  cava,  defending  it 
from  the  weight  of  that  column  of  blood  which  is 
contmually  deicending  from  abbve ;  and  Window  and 
othefs  approved  of  this,  as  being  perhaps  one  ufe  of 
the  valvew  But  they  have  all  of  them  forgotten  a 
Uttle  circnraftance,  which  mitft  aSed  the  office  of 
Ae  valve,  and  which  Ihould  have  been  regarded  efpe« 
cially  by  thofe  who  faid  it  was  ufeful  chiefly  before 
birth;  they  have  forgotten  a  little  drcumdance, 
which  John  Hunter  aKd  forgot,  when  theorifmg  about 
the  gubemaculum  teftis,  viz.  that  the  child  lies  with 
its  head  downmofl  for  nine  months  in  the  mother's 
womb.  , 

Nothing  is  more  certain  than  that  the  Euftachian 
talve  is  not  peculiar  to  the  foetus ;  that  it  has  no  con« 
neftion  with  the  oval  hole ;  that  the  valve  is  often  par* 
ticularly  large  after  the  foramen  ovale  is  clofed ;  that 
the  valve  is  often  obliterated  where  yet  the  foramen  ovale 
temains  open  ;  that  in  adults  it  is  more  eafily  demon- 
ftrated  than  in  children ;  that  in  old  age  it  is  often 
tedculated  as  the  other  valves  are.  Its  ufe  relates  nei- 
ther to  the  foramen  ovale,  nor  to  the  afcending  cava  ^ 
it  relates  to  the  auricle  itfelf,  and  therefore  it  is  found 
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in  all  the  ({ages  of  liTo^  imallefor  larger  according  10 
the  fize  or  form  of  the  heart. 

The  aoriqle  .on  the  fide  towards  the  vensft  cave  b 
Imperfeft;  the  anterior  part  of  the  anricle  chi^y 
is  mufcular,  and  when  it  contraAs,  the  laxity  of  the 
cavas  and  the  great  width  of  the  sinus  venosus,.  /.  e* 
of  almoft  the  whole  auricle,  would  take  away  from 
its  contraflion  all  effedt ;  but  to  prevent  this,  and  to 
make  the  auricle  perfed,  the  vena  cava  and  auricle 
meet  fo  obliquely,  that  the  fide  of  the  cava  makes  a 
fort  of  wall  for  the  auricle  on  that  fide.  This  wall 
has  entifely  and  diftin&ty  the  reticulated  ftrudure  cd^ 
the  auricle  itfelf,  with  flefhy  bands  ofmufcuhr  &res 
in  it :  this  wall  falls  loofely  backwards  when  the  auricle 
is  quite  relaxed,  as,  for  example,  when  we  lay  it 
open  'y  and  thus  it  has  got  the  appearance  and  name 
without  the  ufes  of  a  valv« ;.  but  when  the  hieart  i^ 
entire,  tenfe,  and  filled  with  blood,  this  valve  repre- 
fents  truly  a  part  of  the  fide  of  the  auricle :  and  that 
this  part  of  the  wall  of  the  auricle  ihould  be  occaiioxii- 
ally  a  little  higher  or  lower,  loofer  or  tenfer,  we  need 
not  be  furprizcd.  This  further  may  be  obferved,  that 
wherever,  .as  in  a  child,  this  valve  is  very  thin  and 
delicate,  the  anterior  part  of  the  fofla  ovalis  goes  round 
that  fide  of  the  auricle  particularly  deep  and  ftrong^ 
Let  it  alfo  be  remembered,  that  in  certain  animals  thia 
valve  is  particularly  large  and  (Irong ;  noW|  in  a  crea« 
ture  which  goes  chiefly  in  a  horizontal  poflure,-  it  may 
ilrengthen  and  make  up  the  walls  of  the  auricle  (the 
chief-  ufe  which  I  have  afiigned  for  it  in  man)  ;  but 
furely  it  cannot  proteft  the  blood  of  the  lower  cava 
from  the  weight  of  blood  coming  from  above,  fince 
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the  body  of  an  animal  lies  horizcMitally,  and  there  is  no 
fuch  weight.  The  Parifian  academicians  deTcribe  the 
heart  of  the  Caftor  in  the  following  terms :  ^^  Under 
the  vena  coronaria  we  find  the  valve  called  nobilis 
(viz.  the  Euftachian  valve)^  which  fills  the  whole 
trunk  of  the  vena  cava,  and  which  is  fo  difpofed  that 
the  blood  may  be  eafily.  carried  from  the  liver  to  the 
heart  by  the  vena  cava,  but  which  is  hindered  from 
defcendin^  from  the  Jieart  towards  the  liv^  through 
the  lame  vein*.'^        ^ 

•  Eustachian  Valte. 

N^  14.  expl^ns  merely  the  place  of  the  JEuftachian  valve,  which 
is  feen  at  (m.)— N^  15.  explains  both  the  place  of  the  valve  and 
iu  relation  to  the  oval  hole  (/}— behind  It,  and  to  the  mouth  of 
the  ventricle  {«)— which  lies  before  it. 

In  both  thcfc  plans— (tf)  Is  the  cava  dcfcendcns— (^)  The 
aorta  rifing  behind  it — (cc)  The  back  of  the  auricle  flit  open^ 
(J)  The  cava  afcendens,  in  the  mouth  of  wl^ich  the  valve  is— 
(e)  The  foramen  ovale — (ff)  Its  two  rifing  borders,  named  pil- 
lars, iflhmus  of  V^ufTens,  annulus  ovalis,  &c.— (m)  The  Eulla- 
chian  valve,  of  which  tlie  two  cornua,  or  Iharp  points,  are  feen 
in  the  lower  plat^,  .teritiinating  in  the  pillars  of  the  foramen  ovale 
on  one  hand,  and  in  fehe.  walls  of  the  auricle  on  the  other,  Th^ 
opening  of  the  foramen  ovale  (^}^*ls  behind  and  above  the  valve ; 
the  opening  into  the  right  ventricle  (n}— is  before  and. under  the 
valve. 

N**  14.  explains  more  particularly  the  ufcs  of  the  valve.  Some 
authors  conceived  that  it  direftcd  the  blood  ri fmg  in  the  line  (o)--* 
upwards  into  the  oval  hole ;  others  that  it  diredlcd  the  column  of 
blood,  reprefcnted  by  the  arrow  (/)— into  the  right  ventricle  j 
others  that  it  protedcd  the  column  (0)— from  the  weight  of  the 
column  (/).—!  rather  fuppofe  that  it  completes  the  auricle  in  th« 
dirc^ion  of  the  dotted  line  (^)^andfo  (U*engthens  its  -d^loiu 
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Of  the  IRRITABILITY  and  actiqn  of  the  heart. 

But  even  this  curious  mechanifm  of  the  heart  is  not 
more  wonderful  than  its  inceflant  aflion,  which  is  fup- 
ported  by  the  continual  influx  of  (limulant  blood,  and  by ' 
its  high  irritability  and  mufcular  power ;  for  though  we 
cannot  dire£lly  trace  the  various  courfes  of  its  mufcular 
fibres,  there  is  not  in  the  human  body  any  part  in  which 
the  mufcular  fubfliance  is  fo  denfe  and  ftrong.  In  the 
heart  there  can  be  no  direct  or  (Iraight  fibres ;  for  let 
them  go  off  from  the  bafis  pf  the  heart  in  what  dire£tion 
they  may,  ftill  as  they  belong  to  the  one  or  the  other 
ventricle^  they  muft,  by  following  the  courfe  and  (hape 
of  that  ventricle,  form  an  oblique  line.  Vtfalius  has 
indeed  not  reprefented  them  fo^  he  has  drawn  ftraight 
jfibre^  only ;  becaufe  in  the  latter  end  of  his  great  work 
he  was  without  human  fubje£ts,  and  betook  himfelf  to 
drawing  from  beads. 

The  fibres  of  the  heart  are  all  oblique,  or  fpiral, 
fome  lying  almoft  trapifverfe  j  they  all  arife  from  a 
fort  of  tendinous  line  which  unites  the  auricle  to  the 
ventricle;  they  wind  fpirally  down  the  furface  till  the 
fibres  of  the  oppofite  ventricles  meet  in  the  feptum 
and  in  the  apex  of  the  heart.  The  fibres  of  each 
yentriqle  pafs  over  the  convex  or  upper  furfafe  of 
the  heart,  then  over  the  apeitc,  and  then  afcend 
^long  the  flat  fide  of  the  heart,  which  lies  upon  the 
diaphragm,  till  they  again  reach  the  bafis  of  the  heart. 
The  fecond  layer  or  (Iratum  of  fibres  is  alfo  oblique ; 
yet  mapy  of  the  fibres  run  alipoH;  tr^uifverfely, 
uniting  the  oblique  fibres ;  but  when  we  go  down 
^pto  the  thick  fubflance  of  the  heart,  we  find  its  fibres 

4 


OF   THE   H£ARr«  3| 

all  mixed,  crofled,  and  reticulated  in  a  moft  furprifing 
manner ;  fo  that  we  at  once  perceive  both  that  itb  the 
ftrongeft  mufcle  in  the  body,  and  that  the  attempt  to 
extricate  its  fibres  is  quite  abfurd*.  Their  defire 
of  giving  more  correct  and  regular  defcriptiona 
has  been  the  caufe  why  thofe  who  have  particularly 
ftudied  this  point  have  been  fatigued  and  difap* 
pointed;  the  mod  fenfible  of  them  have  acknowt 
ledged  with  Vefalius,  Albinus,  and  Haller,  that  the 
thing  could  not  be  done;  while  thofe,  again,  who 
pretended  to  particular  accuracy,  and  who  have  diawa 
the  fibres  of  the  heart,  have  reprefented  to  us'  fuch 
extravagant,  grofs,  and  prepofterous  things,  as  have 
(atisfied  us  more  ^than  their  mod  ingenuous  acknow- 
ledgments could  have  done,  that  they  alfo  could  accom-» 
plifh  nothing. 

There  is  no  queftion  that  irritability  is  varioufiy 
beftowed  in  various  creatures,  that  it  is  varioully 
appointed  in  various  parts  of  the  body,  that  this  pro- 
perty rifes  and  falls  in  difeafe  and  health ;  without  hefi* 
tation  we  alfo  may  pronounce  that  the  heart  is  in  all 
aeatures  the  mod  irritable  part ;  it  is  the  part  firft 
to  live  and  the  lad  to  die :  ^'  Pulfus  et  vita  pari  ambu« 
bnt  paflu/'  When  we  fee  the  punflum  fallens  in  the 
chick,  we  know  that  there  is  life;  and  when  we 
open  either  the  human  body  or  the  body  of  an  ani* 
mal  foon  after  death,  (UIl  the  heart  is  irritable  an4 
contra^. 

♦  Thickening  the  walls  of  fhe  heart  by  vinegar,  ftrong  aciJs, 
a|iuQ,  or  boiling  the  heart,  have  abided  us  in  unravelling  its 
(Irudurc  but  very  little. 
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In  the  very  firfl:  days  in  which  the  heart  appears  iq 
the  chick,  while  yet  its  parts  are  not  diftinguilhed,  an^ 
the  punAum  fallens  i$  the  only  name  we  can  "give  it, 
the  heart,  even  in  this  ftate,  feels  the  flighteft  change 
of  heat  or  cold ;  it  is  roufed  by  heat,  it  languifhef 
when  cold,  it  is  excited  when  heated  again.  It  is  ftir 
mulated  by  fharp  points  or  acids,  it  works  under  fucb 
ilimuli  with  a  violent  and  perturbed  motion.  In  all 
creatures  it  furvives  for  a  long  while  the. death  of  the 
body  ^  for  when  the  creature  has  died,  and  the  breath? 
ing  and  pulfe  have  long  ceafed,  and  the  body  is  cold^ 
when  the  other  mufcles  of  the  body  are  rigid,  when  the 
ftonuich  ha$  ceafed  to  feel,  when  the  bowels  which  pre? 
lerve  their  contradik  power  the  longeil  have  celled  tq 
roll,  and  they  alfo  feel  ftimuli'  no  more,  ilill  the  heart 
preferyes  its  irritability ;  it  preferves  it  when  torn  froo^ 
the  body  and  laid  out  upon  the  table  \  heat,  t:au(lics, 
fharp  points,  excite  it  to  move  again* 

We  know  alfo  another  thing  very  peculiar  concern- 
ing the  irritability  of  this  organ,  viz.  that  it  is  more^ 
irritable  on  its  internal  than  on  its  external  furface  ||  * 
for  if  inftead  of  cutting  out  the  heart  we  leave  it  con- 
neded  with  the  body,  feek  out  (as  the  old  anatomifls 
were  wont  to  do)  the  thoracic  duft,  or  pierce  any 
great  vein,  and  blow  a  bubble  of  air  into  the  heart, 
it  purfues  it  from  auricle  to  ventricle,  and  from  ven- 
tricle to  auricle  again,  till,  \yearied  and  exhaufted  with 
this  alternate  adion,  it  ceafes  at  lad,  but  dill  new  &u 
muli  will  renew  its  force. 

Thus  it  is  long  after  apparent  drowning  or  other 
fu'ffocatipn  before  the  principle  of  life  is  gone ;  an4 

long  after  t^e  death  of  the  body  before  the  heart  be^ 

^       ...»  .-.  • 

dead  } 


or  THE  HCAaT« 

dead ;  and  joft  as  in  thijs  peculiar  part  of  the  fyftem 
fritabilky  is  in  high  proportion,  there  are  in  the  fcak 
of  exiftence  certain  animals  endowed  in  a  wonderful 
d^ec  with  ^is  principle  of  life.  They  are  chiefly  the 
9mphiUou6  creatures,  as  they  fire  called,  needing 
jittle  air»  which  have  this  power  of  retaining  life ;  no 
jlimuli  feem  to  ezhauft  them,  there  iieems  efpedally 
to  be  no  end  to  the  aSion  of  their  heart ;  a  Newt's  or 
g  Toad's  heart  beats  for  days  after  the  creature  dies ; 
a  Frog,  while  ufed  in  experiments,  is  often  negle£ted 
and  forgotten,  its  limbs  mangled,  and  its  head  gone, 
perhjaps  its  fpinal  marrbw  cut  acrofs,  s^d  yet  for  a  whole 
night  and  a  day  its  heart  does  not  ceafe  beating,  and 
Motinues  <tedient  tp  ftimuli  for  a  dill  longer  time. 
It  feems  as  if  nothing  but  the  lofs  of  organization 
could  make  this  irritable  n[iufcle  ceafe  to  ad ;  or 
laiicr  it  foems  as  if  even  fome  degree  of  deranged 
organization  could  be  reftored :  breathe  upon  a  heart 
idoch  has  ceafed  to  a£l,  and  even  that  gentle  degree 
of  beat  and  moifture  will  reftore  its  a£Hon.  Dr.  Gar- 
diner  having  left  a  Turtle's  heart  negleded  in  a  hand- 
kerchief, be  found  it  quite  dry  and  ihrivelled,  but  by 
t'oAing  it  in  tepid  water  its  plumpnefs  and  contractility 
Fcre  reftored. 

Since  thep  this  Irritable  power  fupports  itfelf  in 
parts  long  after  they  are  fevered  from  the  body, 
^hat  doubt  (hould  we  have  that  there  is  in  the  muf» 
fular  fibre  fome  innate  contraAile  power  or  vis  inlita 
dependent  of  nerves  ?  And  when  we  talk  on  a  fub- 
y&  ib  difficult  and  fo  abftrufe,  what  other  proof  cai^ 
M  ezpefb  or  wKh  for  than  the  power  of  one  peculiar 
Wi  infulated  mufiple  furviving  the  feparation  of  the 
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head  and  brain,  the  deftmdion  of  its  nerves,  or  its 
total  feparation  from  that  livbg  fyftem  to  ^riiich  it 
belongs  ?  If  the  heart  be  the  moft  irritable  mufde  of 
the  body,  if  all  this  irritat^Iity  arife  from  the  nerves^ 
bow  can  it  be  that  this  mufcle,  which  is  thus  annoim- 
ced  as  the  moft  det)endent  on  its  nenres,  is  really  the 
moft  independent  ?  that  the  mufcle  which  of  all  the 
body  needs  this  nervous  fupply  ofteneft  Ihould  want 
it  the  leaft,  and  (bould  furvivq  the  lofs  of  its  nerves 
fo  much  longer  than  the  other  mufcles  of  the  lame 
body? 

Although  the  ancients  knew  how  irritable  the  heart 
was,  ahhough  they  often  opened  living  creatures,  and 
law  the  heart  ftruggling  to  relieve  itfelf,  becaufe  it  was 
opprefled  with  blood,  yet  they  continued  entirely 
ignorant  of  the  caufe :  and  why  the  heart  Ihould  al- 
ternately contract  and  relax  without  ftop  or  interrupt 
tion,  feemed  to  them  the  moft  inexplicable  thing  in 
nature.  Hippocrates  afcribed  it  to  the  innate  fire 
that  is  in  the  heart ;  Sylvius  faid,  that  the  old  and 
alkaline  blood  in  the  heart  mixing  with  the  new  and 
acid  chyle,  and  with  the  pancreatic  lymph,  produced 
a  ferment  there ;  Swammerdam,  Pitcairn,  and  Freind, 
thought  that  the  heart,  and  every  mufcle  which 
had  no  antagonift  mufcle,  was  moved  by  a  lefs  pro* 
portion  of  the  vital  fpirit  than  other  mufcles  required; 
Others  believed  that  each  contraction  of  a  mufcle  com- 
preifed  the  nerves  of  that  mufcle,  and  each  relaxation 
relieved  it;  and  that  this  alternate  compreffion  and 
relief  of  the  nerve  was  the  caufe  of  the  alternate  move<» 

• 

ments  .of  the  heart :  another  phyfician  of  our  owa 
country,  a  great  mechanic  and  a  profound  fcholar  ia 

mathematics^ 
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mathematics,  and  all  thofe  parts  of  fcience  which  have 
Dothing  to  do  with  the  philofophy  of  the  human  body^ 
refined  upon  this  theory  mod  elegantly ;  for  obfer^ng 
that  the  nerves  of  the  heart  turned  round  the  aorta, 
and  pafled  down  betwixt  it  and  the  pulmonic  artery, 
he  explained  the  matter  thus :  ^  Thefe  great  arteries, 
every  time  they  are  full,  will  comprels  the  nerves  of 
die  heart,  and  fo  ftop  this  nervous  fluid,  and  every 
time  they  are  emptied  (a  thing  which  he  chofe  to  take 
jot  granted,  far  in  truth  they  never  are  emptied),  they 
inaft  leave  the  nerves  free,  and  let  the  nervous  fluid 
pais  down  to  move  the  heart*'* 

Des  Cartes,^  who  ftudied  every  thing  like  a  right 
pbibfopher  of  the  old  breed,  viz.  by  conjedure  alone, 
fuppoled  that  a  fmall  quantity  of  blood  remained  in 
the  ventricle  after  each  ftroke  of  the  heart;  which 
drop  of  blood  fermented,  became  a  fort  of  leaven, 
and  operated  upon  the  next  blood  that  came  into  the 
heart  ^^  like  vitriol  upon  tartar ;"  fo  that  every  fuc- 
ceflive  drop  of  blood  which  fell  into  the  ventricle 
iWelled  and  puffed  up  fo  fuddenly  as  to  diftend  the 
heart,  and  then  bi)r(t  out  by  the  aorta.  Philofophers 
have  been  lb  bewitched  with  the  defire  of  explaining 
the  phenomena  of  the  human  body,  but  without 
diligence  enough  to  (tudy  its  (Irudure,  that  from  Ari- 
fiotle  to  Buffon,  it  is  al)  the  fame,  great  ignorance  and 
great  prefumption.  Bi)t  on  this  fubjeA  of  the  pulfe  of 
the  heart,  pbyficians  almoft  furpafled  the  philofophers 
in  the  abfurdity  of  their  theories,  till  at  lafl  they  were 
reduced  to  the  fad  dilemma  of  either  giving  up  fpeak- 
jng  upon  this  favourite  fubjpd,  or  of  contenting  tbemr 
ielves  with  laying,  ^^  that  the  heart  beat  by  its  facultas 

pulfifica. 
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pulfiiica,  its  pulfative  faculty ;''  as  if  they  haid  faid,  the 
jaws  chew  by  their  mandicative:faculty9  asd  th(e}>ladder 
piffes  by  its  eicpulfive  faculty,  and  the  Woi&b  expcU 
children  by  its  parturient  power.  '  •    ' 

.  The  ancients,  I  have  faidj  ofteii  opened  Myihg  ctttt* 
tiires,  and  faw  the  heart  flrugglihg  to  relieve  kfi^ 
becaufe  it  was  opprefled  with  bk>od :  this  blood  is  itfetf 
the '  ftiihulus  Which  moves  the  whole ;  for  important 
as  ihis  funftion  is,  it  is  equally  fimple  with  all  the 
others :  and  as  urine  is  the  ftimulus  to  the  bladder^ 
food  an  excitement  to  the  int^ines,  and  the  full 
grown  foetus  a  flimulus  to  the  womb  !— -fo  is  Mood  the 
true  flimulus  to  the  heart.  When  the  blodd  ruflies 
into  the  heart,  the  heart  is  excited  and  a£ks ;  wheni  k 
has  expelled  that  blood,  it  lies  quiefcent  for  a  time ; 
when  blood  mfhes  in  anew,  it  is  roufed  again:  ib 
natural  is  both  the  inceflant  afUon  and  t^egulat  ilter- 
nation  of  contra£Uon  and  relaxation  in  t!he  hi^trt. 

It  is  when  we  are  fo  cruel  as  to  open  a  living  'crea- 
ture that  we  fee  befi  both  the  operation  of  the  blood 
as  a  ftimulus,  and  the  manner  in  which  the  heart  re- 
ads upon  it.  When  we  tie  the  two  vena  cavas  fo  at 
to  prevent  the  blood  from  arriving  at  the  heart,  the 
heart  flpps ;  when  we  flacken  our  ligatures  and  let  in 
the '  blood,  it  moves  again ;  when  we  tie  the  aorta, 
the  left  ventricle  being  full  of  blood  will  continue 
ftruggling,  bending,  turning  up  its  apex,  and  con- 
trading  inceflantly  and  flrongly,  and  ^11  continue 
this  flruggle  long  after  the  other  parts  have  loft  their 
powers.  One  author,  whether  from  his  awkwardnefs 
or  the  delicacy  of  the  fubjed,  or  really  from  the 
ftrength  of  the  ventricle,  aflures  us,  that  often  whilo 
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he  has  held  the  &orta  of  a  Frog  dofe  with  pincers^  it 

fait  burft  by  the  mere  force  of  the  heart.    If,  after 

fwleal  ftruggles  of  this  kind,  you  cut  the  aorta,  evea 

of  ib  fmalla  creature  as  an  Eel,  it  will  throw  its  blood 

to  the  dtftance  of  three  or  four  inches. 

.  Thus  we  not  only  know  that  we  can  excite  the 

heart  by  accumuhttng  blood  in  it,  but  that  by.  coo* 

fioH^  the.  blood  in  it  we  caa  carry  that  excitement 

to  a  very  high  degree ;  and  in  Ibort,  by  keeping  the 

one  or  the  other  ventricle  inceffimtly  &11  of  blood,  we 

GUI  make  the  one  heart  work  continually,''  while  the 

other  lies  quiet,  or  is  only  ilightly  drawn  by  the  odier's 

notioou,  ihowmg  the  true  diftin^lion  betwixt  the  hemrt 

of  the  body  and  the  heart  of  the  lungs.    And  this  is 

a  memorable  fa&,  that  it  is  not  merely  the  ftimuius 

of  the  bkxxl,  but  the  fenfe  of  fulnefs  that  makes  the 

beart  contrad;  for  the  auricle  oft^i  beats  twice  or 

thrice,  fometimes  .it  makes  its  pufh  four  or  five  times^ 

before  it  can  force  the  rentricle  to  contraf^. 

When  we  empty  the  heart,  and  tie  all  its  veins,  all 
b  parts  ceafe  to  a& ;  ftimuli  applied  outwardly  make 
k  contra^  partially  f  it  trembles  in  particular  fibres : 
but  it  is  only  letting  in  the  bleod,  or  blowing  it-  up 
nkb  air^  that  can  bring  it  into  fuU  z&ion  again.  When 
inc  kx^  with  cruel  deliberation  upon  the  ftrokes  of 
Ae  heart  in  any  living  creature^  we  c^ferve  that  at 
frft^  during  the  full  and  rapid  iiftion  of  the  heart, 
ditr^  is  hardly  any  perceptible  interval  among  the 
fevetal  pans ;  but  towards  the  end  of  each  experiment^ 
then  the  pulfe  flags,  and  the  creature  falls  low,  the 
fiieUing  of  the  great  veins,  and  the  fucceflive  ftrokes 
tf  amide  a^id  veotride,  are  diiUa£Uy  tokU    The  di* 

latation 
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latation  and  contrafUon  of  each  part  is  what  we  cait^ 
not  obierve,  they  are  ib  quick;  but  thefe  things  wief 
diftinfUy  obferre :  The  auricle  coiitradts  and  dilates  tlie 
irentricle;  the  ventricle  contraAs,  iubfides,  and  filte* 
the  aorta;  the  aoita  turns  and  twifts  with  the  force  of  * 
the  bbod  driven  into 'it,  and  by  its.  own  rea£Hon» 
and  the  ventricle,  every  time  that  it  contrads,  aflumes 
ai  &rm  (lightly  curved,  the  point  turning  up  like  «• 
tongue  towards  the  bails,  and  the  bafis  in  fome  degree 
bending  towards  the  point*    The  bafis,  indeed,  is  inr 
ibme  degree  fixed  to  the  diaphragm  and  fpine,  but 
the  heart  in  its  contraftion  always  moves  upon  itt 
bafis  as  upon  a  centre  -,  its  ventricles,  and  efpecially  k$ 
apex,  are  free;  the  point  rifes  and  curves  fo  as  tO' 
ftrike  againit  the  ribs  ;  and  the  dilatation  of  the  heart 
is  fuch  (together  with  the  pofiure  and  relation  of  its 
feveral  parts),  that  during  the  dilatation  the  heart  turns 
upon  its  axis  one  way ;  the  contra£Hon  of  the  heart 
reverfes  this,. and  makes  it  turn  the  other  way,  fy 
that  it  leems  to  work  perpetually  with  the  turning 
motions  of  a  fcrew.    All  this  is  mod  ftriking,  white 
we  are  looking  upon  the  modon  of  the  heart  in  a  living 
..^    creature. 

The  pofiure  of  the  human  heart  is  very  fingular^ 
and  will  illuftrate  this  turning  motion  extremely  well  f 
for  in  the  human  heart  the  pofture  is  fo  diftorted,  that 
no  one  part  has  that  relation  to  another  which  w6 
ibould  beforehand  exped.  In  the  general  fyftem,  the 
human  heart  is  placed  nearly  in  the  centre,  but  not 
for  thofe  reaCbns  which  Dionis  has  afligned/;  it  is  not 
in  order  that  by  being  in  the  centre  it  may  fed  lefl 
the  difficulty  of  driving  the  blood  to  any  particulai 

limb 
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-iimb  of  part  of  the  body  ;  it  is  the  place  of  the  lungs 
that  regulates  tlje  pofture  of  the  heart ;  and  wherever 
they  are,  it  is.  Except  the  Oyfter,  I  hardly  know  of 
any  creature*  in  which  the  heart  lies  exprefsly  in  the 
tentre  of  the  body.  In  Frogs,  Toads,  Newts,  and 
Snakes,  the  lungs  are  not  moved  by  any  diaphragm  ; 
diey  are  filled  only  by  the  working  of  the  jaws,  the 
lungs  then  begin  under  the  jaws,  and  the  heart  is 
lodged  at  the  root  of  the  jaws,  leaving,  as  in  a  Newt  or 
Cameleon,  Crocodile,  Adder,  Serpent,  &c.  the  whole 
length  of  thdr  trailing  body  behind.  In  a  fifh,  the  s. 
gills  ferve  the  creature  for  lungs ;  the  gills  are  lodged'  ^  ^ 
under  the  jaws,  and  the  heart  is  placed  betwixt  them. 
In  infeds,  as  in  the  common  Caterpillar  (the  aurelia 
of  our  common  Butterfly),  the  air  enters  by  many  pories 
on  its  fides ;  and  accordingly  its  heart  is  not  a  fmall 
round  bag^  but  may  be  eafily  feen  running  all  down  its 
back,  working  like  a  long  aorta,  but  having  regular 

» 

pul&tions,  denoting  it  to  be  the  heart ;  and  this  you 
eafily  fee  through  the  infed's  ikin,  for  it  is  more  tran& 
parent  along  the  back  where  the  heart  is. 
*  The  bread  in  man  is  divided  into  two  cavities  by  a 
membrane  named  the  mediastinum.  This  membrane 
pafles  dife£tly  acrofs  the  bread  from  the  (temum 
before,  till  it  fixes  itfelf  into  the  fpine  behind.  It  is 
on  the  left  fide  of  this  membrane,  in  the  left  cavity  of 
the  bread,  that  the  heart  is  placed,  lying  out  flat  upon 
the  diaphragm  as  upon  a  floor,  by  which  it  is  fup- 
ported  * ;  and  that  furface  (tf)«-which  lies  thus  upon 

the 

*  The  true  pofidon  of  the  heart  is  what  is  reprefented  in  No  1 6. 
and  17. ;  where  N®  i6*  ibows  the  heart  fet  upright,  as  I  have 

hitherto 
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the  diaphragm,  is  perfefily  flat,  while  the  tipper  lut* 
£u:e  (^)~or  what  we  ufually  call  the  fore-part  of  the 
heart,  is  remarkably  round.  The  whole  heart  lies  out 
flat  upon  the  diaphragm ;  its  bafis  (^)— where  the 
auricles  are,  is  turned  towards  the  fpine  and  towards 
the  right  fide ;  the  apex  (d)—oT  acute  point,  is  turned 
forwards,  and  a  little  obliquely  towards  the  left  fide^ 
where  it  ftrikes  the  ribs  ;  the  vena  cava  (^)-v-ent^8^  ia 
fiich  a  manner  through  a  tendinous  ring  of  the  4ism 
phragm  *,  that  it  ties  down,  the  right  auriek  to  tba( 
floor  (as  I  may  term  it)  of  the  thorax }  the  aorta  (/) 
idpes  not  rife  in  that  towering  faflaon  ia  which  it  is  iisea 
when  we  take  a  dried-up  heart,  which  nattftaUy  we 
hold  by  its  apex,  inftead  of  laying  it  out  flaT  upon  the 
pahn  of  our  hand ;  nor  in  that  perpendicular  direfifcil^B 
in  which  hitherto,  for  the  fake  of  diftin&ndfil^  I  have 
rqprefented  it  in  the(e  plans}  but  the  aorca'  gpes 
eut-from  its  ventricle  towards  the  right  fide  of  the 
thorax ;  it  then  turns  in  form  of  an  arch,  not  dktGdj 
npwards,  but  rather  backwards  towards  the  fpine ; 
then  it  makes  a  third  twift  to  turn  downwards  &  where 
it  turns  downwards  it  hooks  round  the  pulmonrs*ar«« 
tery  (g)j — ^juft  as  we  hook  the  fore-fingers  of  our  twer 
hands  within  one  another.  The  right  heart  (i&^}— - 
fiands  fo  before  the  other,  that  we  fee  chiefly  the  right 
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&itherto  reprefented-  it  in  all  mj  plans^  w&ik  N«  t^.  teprtt^t^ 
its  inclined  pofidon  lying  almofl  homentally  upon  tbk  B66t  4i 
the  diapbragm* 

^  Let  it  be  obierved,  that  {e)  in  tUs  drawhiff  marhhthc  point 
vrhere  the  lower  cava  was  tied  clofe  upon  the  diaiduragm^  to  pre^ 
ttot  the  injetton  going  down  i&tp  the  Crtr* 

gniidc 
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Auricle  and  ventricle  before,  fa  that  it  might  be  named 
the  anterior  heart;  the  pulmonic  artery. (^)— covers 
the  root  of  the  aorta;  the  left  ventricle  (i),—froW 
vi^hich  the  aorta  rifes,  ihows  little  more  than  its  point 
at  the  apex  of  the  heart ;  the  left  auricle  (*)— is  feen 
only  in  its  very  tip  or  extremity,  where  it  lies  juft  be- 
limd  the  pulmonic  artery ;  and  the  aorta  (/;— arife» 
from  the  very  centre  of  the  heart.  From-  this  view 
^ny  man  may  umlerftand  thefe  veflels  by  other  marks 
than  the  mere  colours  of  an  injefUon;  and  he  will 
a>llb  eafily  underftand  why  the  heart  twifts  fo  in  its 
siAions,  and  how  it  comes  to  pafs  that  its  pofture-is 
difficult  for  us  to  conceive,  no  one  part  having  thai 
delation  to  any  other  part  which  we  (hould  beforehimd 
iuppofe. 

Of  the  Pericahdivm. 

But  the  PERICARDIUM,  purfe,  or  capfule,  in  which 

the  heart  is  contained,  affeds  and  regulates  its  p6^ 

Aure,  and  makes  the  lafl  important  point  <Joncermn^ 

the  anatomy  of  the  heart.     It  is  a  bag  of  confiderable 

fi^e  and  great  ftrength,  which  feems  to  us  to  go  very 

loofdy  round  the  heart,  becaufe  when  we  open  the 

pericardium  the  heart  is  quite  empty  and  relaxed^ 

but  I  believe  it  to  furround  the  heart  fo  clofely  as  td 

ftipport  it  in  its  palpitations,  and  more  violent  and'itre-^ 

gular  actions ;  for  when  we  injed  the  heart,  irs  pe^ 

ticardium  remaining  entire,  that  bag  is  filled  fo  fall 

that  we  can  hardly  lay  it  open  with  a  probe  and  lancet 

^thout  wounding  the  heart ;  and  ftill  further,  wheii 

^  open  the  pericardium  before  we  injeft  the  heart; 

4^  heat  receives  much  more  injedion,  fwells  to  ad 

unnatural  bulk  for  the  thorax  that  it  is  contained  in. 

voL.n.  E  and 
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and  lofes  its  right  fliape.  The  pericardium  Is  formed 
Kke  the  pleura  and  mediaflinum,  of  the  cellular  fub- 
ftance }  it  is'  rough  and  irregular  without,  and  fleecy 
with  the  threads  of  cellular  fubftance,  by  which  it  is 
conneded  with  alL the  furrounding  parts;  within  it 
is  fnioothy  white,  tendinous,  and  gliftening,  and  ex- 
ceedingly ftrong.  As  the  heart  lies  upon  the  floor  of 
the  diaphragm,  the  pericardium,  which  lies  under  the 
heart,  is  connefted  with  the  diaphr^^m  a  little  to  the 
left  of  its  tendinous  centre,  anfl  fo  very  ftrongly  that 
they  are  abfolutely  infeparable.  The  pericardium 
furroimds  the  whole  heart,  but  it  is  loofe  every  where 
except  at  the  root  of  the  heart,  where  it  is  connected 
with  the  great  vefiels:  For  the  pericardium  is  not 
fixed  into  the  heart  itfelf,  but  rifes  a  confiderable  way 
upon  the  great  veiTels,  gives  them  an  outward  coat, 
^d  furrounds  each  veflTel  with  a  fort  of  ring,  as  may 
\)fi  feen  ifi  the  plan  *•  For,  ift.  It  furrounds  the  puU 
manic  veins  where  they  are  entering  the  heart }  there 
the  pericardium  is  (hort :  2dly,  It  mounts  higher  upon 
the  vena  cava  than  upon  any  other  veflel ;  the  cava  of 
courfe  is  longer  within  the  pericardium,  and  it  alfo  is 
ixirrounded  with  a  fort  of  ring :  jdly.  It  then  paflfea 
found  the  aorta  and  pulmonic  arter)',  furrounding  thefe 
in  oqe  greater  loop :  4thly,  The  cava  Inferior  is  the 
yeffel  which  is  the  fliorteit  within  the  pericardium: 
for  the  heart  inclines  towards  the  horizontal  dire^lK>Q  • 
it  lies  in  a  manner  flat  upon  the  upper  furface  of  the  dia« 
phragm,  while  the  lower  furface  of  the  diaphragm  ad* 
heres  to  the  upper  fur&ce  of  the  liver.  Thus  it  baj^iens 
that  the  liver  aad  the  right  auricle  of  the  heart  arc  almoft 

i--i.*-  •  Vide  Plan,  N*  18. 
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m  contafty  the  diaphragm  only  intenrenlhg ;  thence 
the  lower  cava  which  pafles  from  the  liver  into  the 
Hght  auricle  of  the  heart,  cannot  have  any  length* 
^Vbile  the  pericardium  thus  pafles  round  the  great 
ve0els,  it  muft  leave  tucks  and  comers ;  and  thefe  have 
named  the  corkua  or  horns  of  the  pericardium. 
JBut  there  is  another  peculiarity  in  the  form  of  the 
I,  which  I  have  explained  in  this  fecond 
plan  *  ;  viz.  that  the  pericardium  conftitutes  alfo  the 
immediate  coat  of  the  heart;    for  the  pericardium 
lia.ving  gone  up  beyond  the  baiis'  of  tiie  heart  fo  as  to 
furround  the  great  veifelsy  it  defcends  again  along  the 
fame  vefTels,  and  from  the  veffels  goes  over  the  heart 
itfelf.   I  have  marked  the  manner  of  this  mote  delicate 
infledion  of  the  pericardium  at  {aa)j — where  the  peri-^ 
cardium  is  loofe ;  at  (^2^),— the  angle  where  it  is  re- 
ft efled  ;  and  at  (rr ), — where  it  forms  the  outer  coat 
of  the  heart.    The  pericardium  where  it  forms  this 
outer  coat  becomes  extremely  thin  and  delicate,  almoft 
cuticular,  but  ftrong:  under  this  coat  there  is  much 
cellular  fubftance ;  the  coronary  arteries  pafs  along  in 
this  cellular  fubftance,  the  mufcular  fibres  are  bound 
together  by  it,  and  under  it  the  fat  is  gathered  fome- 
times  in  a  wonderful  degree,  fo  as  to  leave  very  little  to 
be  feen  of  the  dark  or  mufcular  colour  of  the  heart. 

The  pericardium  then  is  a  denfe  and  very  ftrong 
membrane^  which  I  would  compare  with  the  capful« 
of  any  great  joint,  both  in  office  and  in  form :  for  it 
is  rough  and  cellular  without,  fhihing  and  tendinous 
^thin ;  bedewed  with  a  fort  of  halitus  like  the  great 
joints,  delicate  and  aknpft  a  cobweb-like  membrano 

•  N   19. 
£  2  in 


St  OF  THE   mtlCAADlUM 

in  the  child,  bnt  increafing  in  thickne(d  by  the  cott* 
tinual  fridions  of  the  heart,  juft  as  a  capfular  ligament 
does  by  the  working  of  its  joint ;  and  its  ufes  are  to  keep 
the  heart  eafy  and  labricated  by  that  exhalation  which 
proceeds  from  its  exhalent  arteries  (and  not  from  any 
^  glands),  and  which  can  be  imitated  fo  eafily  by  inje£k« 
tng  tepid  water  into  its  arteries,  to  fufpend  the  heart 
in  fome  degree  by  its  connections  with  other  parts, 
efpecially  by  its  connexions  with  the  mediaftinum  and 
diaphragm ;  and  to  limit  the  diftentions  of  the  heart, 
and  check  its  too  violent  actions,  juft  as  we  fee  it  pre* 
vent  too  much  of  our  inje£tions  from  enteruig  the  heart. 
How  ftrong  the  pericardium  is,  and  how  capable  of 
fupporting  the  adtion  of  the  heart,  even  after  the  moft 
terrible  accidents,  we  know  from  this ;  that  the  beait 
or  coronary  arteries  have  adually  burft,  but  with  a 
hole  fo  fmall  as  not  to  occafion  immediate  lofs  of  life ; 
then  the  pericardium  receiving  the  blood  which  came 
from  the  rupture,  has  dilated  in  fuch  a  manner  as  to 
receive  nine  or  ten  pounds  of  blood,  but  has  yielded 
lb  flowly  as  to  fupport  the  heart  in  fome  kind  of  action, 
and  fo  prefer ved  life  for  two  or  three  days. 
.  If  I  have  not  mentioned  any  fluid  under  the  di- 
re^ naiue  of  aqija  pcricardii,  or  the  water  of  the 
pericardium,  it  is  becaufe  I  confider  the  accident  of 
water  being  found  as  belonging  not  to  the  healthy 
£ru£ture  but  to  difeafe.  Yet  this  fame  u-ater  occu« 
ped  the  attention  of  the  older  authors  in  a  moft  ludi** 
crous  degree.  Hippocrates  believed  that  this  water  of 
the  pericardium  came  chiefly  from  the  drink  we  fwal- 
}ow,  which  found  fome  way  or  other  (as  it  pafled 
by  the  pericardium)  to  infinuate  itfelf  into  this  bag : 

Some 
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Some  after  faim  faid,  it  was  the  hi  of  the  heart  mdted 
down  by  inceflant  motion  and  the  beat  of  the  heart ; 
feme  faid  it  was  from  humours  exuding  through  the 
hem  itfelf,  and  retained  by  the  denfity  of  the  pericarp 
dium  that  thig  water  came ;  and  it  is  but  a  few  years 
fince  this  clear  and  diftind  account  of  it  was  given, 
viz.  ^  that  it  proceeds  from  the  aqueous  excremen* 
titious  humour  of  the  third  conco^on/'  The  famie 
•*  fad  and  learned  men*,  viri  graves  et  dofti/*  de- 
dare  to  us,  that  the  ufes  of  the  aqua  pericardii  are  to 
cool  the  heart,  for  it  is  the  very  hotted  thing  in  the 
body;  or  by  its  acrimony  to  irritate  the  heart,  and 
fiipport  its  motions ;  or  to  make  the  heart  by  fwioi-? 
ming  in  it  feem  lighter.  By  this  it  is  pretty  obvi^ 
ous  what  abfurd  notions  they  had  of  the  quantity  of 
viter  that  may  be  found  in  the  heart.  But  of  all  the 
outrages  againft  common  fenfe  and  common  decorum^ 
the  moft  finguiar  was  the  difpute  maintamed  among 
them,  whether  it  was  or  was  not  the  water  of  the  peti* 
cardium  which  ruOied  out  when  our  Saviour's  fide  was 
pierced  with  the  fpear  ?  The  celebrated  BardiuS,  in  a 
learned  letter  to  Bartholine,  fhows  how  it  was  the  water 
of  the  pericardium  that  flowed  out ;  but  Bartholine,  ia 
his  replication  thereunto,  demonftrates,  that  it  muft 
have  been  the  water  of  the  pleura  alone.  This  abo- 
Duoable  and  ludicrous  queftion,  I  fay,  they  bandied 
^bcnt  like  boys  rather  than  men  :  Bartholinus^  Arius 
Hoatanus,  Bertinus  Nicelius,  Fardovius,  Laurenber* 
gius,  Chipria&us,  with  numberlefs  other  DoAors  and 

^  They  are  thus  denominated  in  all  the  charters  of  the  College 
if  Phjiicians  frodi  the  time  of  Henry  VIII.  downwards. 

E  3  .  Saints, 
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Saints,  were  all  bufy  in  the  difpute ;  for  which  thej 
snuft  have  been  burnt,  every  foul  of  them,  at  the  ftake^ 
bad  they  done  this  in  ridicule ;  but  they  proceeded  in 
this  matter  with  the  moft  ferious  intentions  in  the 
world,  and  with  the  utmoft  gravity  \  The  whole  truth 
concerning  water  in  the  pericardium  is,  that  you  find 
water  there  whenever  at  any  time  you  find  it  in  any  of 
the  other  cavities  of  the  body.  If  a  perfon  have  la* 
boured  under  a  continued  weaknefs,  or  have  been 
long  difeafed,  if  a  perfon  have  lain  lonfir  on  his  death* 
bed,  if  the  body  have  been  long  kept  after  death, 
there  is  both  a  condenfacion  of  the  natural  halitus  in 
mil  the  parts  of  the  body,  and  an  exudation  of  thin 
lymph  from  every  veiTel ;  there  is  water  found  in  every 
cavity,  from  the  ventricles  of  the  brain  to  the  cavity 
of  the  ankle  joint,  and  fo  in  the  pericardium  among 
the  reft.  But  if  you  open  any  living  animal  as  a  Dog, 
or  if  you  open  fuddenly  the  body  of  a  fuidde,  or 
m  criminal  who  has  been  juft  hanged,  not  a  drop  of 

*  The  fkocking  indecencies  of  their  reafonings  on  this  fubjeft 
I  will  not  condcfcend  to  draw  out  from  the  obfcurity  of  that 
barbarous  idiom  in  which  was  delivered  :  **  Sed  non  cogar  hue 
me  conferre.  Fateor  enim  nativam  Chrifti  temperiem  nihil 
pra^orum  humamm  produziiTey  quia  perfcdiflima ;  at  a  caufis 
extemis,  vigiliU.  cniciatibus,  itineribus,  vulneribus  et  mille 
|r  rmcntis  quid  non  prxter  confuetam  natune  divine  perfeAioneoi 
produ&um  credixnus  ?  Ad  hcc  fano  fbifu  id  accipiendum*  iiih3 
pnvorum  humorum  m  corpore  Chrifti  geaeratum."  Bw/ihdtm 
^j/Mr,  p.  tv9.«-**  Idque  de  Sah'atore  inttoxic  dixcris»  quern 
icimus  mandueafta  bibifle,  dormiviflc,  ambiUafle  et  qvid  noo 
cfifle»  ut  le  hominum  cundis  afiionibus,  qus  fecundum  aatnram 
fiuir»  fubmhtertt:  fputum  emifit,  qoum  lute  mifcerec  ad  conn* 
^um  caecum>  et  fudavit  ingruente  manyrio,  et  fine  dnbio  aoQ 
panxm  feri  in  thorace  coUegit,  quod,  aperto  poll  mcftem  latere^ 
caunaviu"    MrtUBm  £ifj/Uf»  p«  ioe^ 

water 
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watter  will  be  found  in  the  pericardium.     When  fuch 
fluid  is  to, be  found,  it  is  of  the  fame  nature  with  the 
dropfical  fluids  of  other  cavities :   in  the  child,  and  in 
yaung  people,  it  is  reddifh,  efpecially  if  the  pAicar- 
imm  be  inflamed ;  in  older  people  it  is  pellucid,  or  of 
a  light  ftraw  colour;  in  old  age  and  in  the  larger 
animals  it  is  thicker,  and  more  dire£Uy  refembles  the 
liquor  of  a  joint- 
Thus  does  the  pericardium  contribute  in  fome  de- 
gree to  fettle  the  pofture  of  the  heart ;  but  ftill  the 
bean  is  almoft  entirely  loofe  and  free.     It  is  fixed  by 
nothing  but  its  great  veifels  as  they  run  up  towards 
the  neck,  or  are  connected  with  the  fpine ;  but  how 
flight  this  hold  is,  how  much  the  heart  mud  be  moved, 
and  thefe  veflels  endangered,  by  (hocks  and  falls,  it  is 
awful  to  think.    The  pericardium  is  no  doubt  fome 
rsftraint :  its  connexions  with  the  diaphragm  and  with 
the  mediaftinum  make  it  a  provifion,  in  fome  degree^ 
2^;ainft  any  violent  ihock ;  its  internal  lubricity  is,  at 
the  fame  time,  a  means  of  making  the  heart's  motions 
more  free :  yet  the  heart  rolls  about  in  the  thorax ; 
^ve  turn  to  our  left  fide  in  bed,  and  it  beats  there ;  we 
turn  over  to  our  right  fide,  and  the  heart  falls  back 
into  the  cheft,  fo  that  its  pulfe  is  nowheie  to  be  per- 
ceived ;  we  incline  to  our  left  (ide  again,  and  it  beats 
<|aick  and  ftrong.    The  heart  is  raifed  by  a  full  ffo- 
tnacb,  and  is  pufhed  upwards  in  dropfy ;    and  during 
pregnancy  its  poflure  is  remarkably  changed ;    it  is 
(uddeoiy  depreflfed  again  when  the  child  is  delivered^ 
or  the  waters  of  a  dropfy  drawn  oflF.    It  is  fliaken  by 
^^^'S^gt  laughing,  Iheezing,  and  every  violent  ef« 

£  4  fort 
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fort  of  the  thorax.  By  matter  coUcQed  within  the 
thorax  it  may  be  difplaced  to  any  degree.  Dn  Far* 
quharfon  cured  a  fine  boy,  about  eight  yealts  old^  of 
a  great  colledion  of  matter  in  the  cheft,  whofe  heart 
was  fo  difplaced  by  a  vail  quantity  (no  lefs  than  four 
pounds)  of  pus,  that  it  beat  ftrongly  on  the  right  fide 
of  the  bread  while  his  difeafe  continued,  and  as  foon 
as  the  pus  was  evacuated,  the  beating  of  the  heart 
returned  naturally  to  the  left  fide.  Who  could  have 
believed  that,  without  material  injury,  the  heart  could 
be  fo  long  and  fo  violently  difplaced  ?  Felix  Fiatenu 
tells  us  a  thing  not  fo  eafily  believed,  that  a  young  boy^ 
the  fon  of  a  printer,  having  pra6Ufed  too  much  that 
trick  which  boys  have  of  going  upcm  their  hands 
with  their  head  to  the  ground,  began  to  fed  ter« 
rible  palpitations  in  the  left  bread ;  thefe  gradually 
increafed  till  he  fell  into  a  dropfy  from  weaknefs* 
and  died ;  and  upon  diflefting  his  body,  the  iitua* 
txon  of  his  heart  was  found  to  have  been  remark* 
ably  changed  by  this  irregular  pofture.  Now  we  are 
not  to^argue  that  fuch  change  of  pofture  of  the  heart 
could  not  happen  merely  from  this  caufe,  becaufe  pro* 
felfed  tumblers  have  not  thefe  difeafes  of  the  heart ;  if 
were  as  filly  to  argue  thus  againft  the  authority  oB 
Flatftrus,  as  to  fay  that  every  poft-boy  has  not  aneurifma 
of  the  ham,  or  that  every  chimney^fweep  has  not  a 
cancer  of  the  fcrotum. 

We  may  now  dofe  this  chapter  on  the  mechanyfia. 
of  the  heart,  in  which  all  the  parts  havie  been  fuccefl 
fively  explained*  We  know  how  the  heart  is  fufpended 
by  the  mediaftinum  and  by  its  great  veflebj   hem 
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it  IS  labricated,  fupported,  and  regulated  In  tu  mcdooS) 
by  the  pericardium ;  its  nerves,  which  remain  to  be 
oqrfained  at  a  fitter  time,  are  extremely  fmall,  while 
ittfisinfita,  or  irritability,  is  great  beyond  that -of  all 
the  other  parts.  We  can  eafily  follow  the  cirde  of  die 
blocid,  which,  as  it  arrives  from  all  the  extreiruties  ir» 
ritates  the  auricle,  is  driven  down  into  the  ventricle,  is 
fiorced  thence  into  the  pulmonic  artery,  pervades  the 
longs,  and  then  comes' round  to  the  left  fide  of  the 
heart,  or  to  th^t  heart  which  fupplies^the  body;  and 
there  begins  a  new  circulation,  called  the  greater  c!r« 
eolation,  viz.  of  the  body,  as  the  other  is  called  the 
leffisr  eirculation  of  the  lungs.  Thus  we  recognife 
diftindly  the  fundions  of  the  double  heart,  with  sdl  its 
mechanifm }  the  ftronger  heart  to  ferve  the  body,  the 
ureaktr  heart  to  ferve  the  lungs ;  and  we  fee  in  iJie 
phineft  manner  two  diftinfl  functions  performed  by 
(me  compooiKl  heart :  the  right  heart  circulates  the 
blood  in  the  lungs,  where  it  is  purified  and  renewed ; 
the  left  delivers  out  a  quantity  of  blood,  not  fuch  as  to 
fill  dl  the  veflels,  nor  fuch  as  to  move  onwards  by  this 
finglc  ftroke  of  the  heart  to  the  very  extremities  of  the 
body,  but  fuch  merely  as  to  give  a  fenfe  of  fiilnefs  and 
tenfion  to  the  veflels :  the  force  is  merely  fuch  as  to 
crate  and  fnpport  that  aftion  which  the  arteries  every 
^rhere  perform  in  the  various  organs  of  the  body,  each 
aitery  for  its  appropriated  purpofes,  and  each  in  itt 
pccafiar  degree. 

By  underftanding  thus  the  true  raechanifm  and  ufei 
<'  the  heart,  we  can  conceive  how  the  ancients  were 
kd  into  ftrange  miftakes,  by  very  fimple  and  natural 
appearances.    We  underftand  why  Galen  called  the 

right 
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right  auricle  the  ^'  ukimum  moriens/^  or  the  part 
which  died  lad  ;  for,  upon  opening  the  body  foon  after 
4€Satb9  he  found  the  right  auricle  filled  v^ith  bIood» 
and  (UU  palpitating  with  the  remains  of  life^  when  all 
the  other  parts  feemed  abfolutely  dead;  and  if  the 
blood  always  accumulates  in  the  right  fide  of  the  heart 
before  death,  it  is  plain  that  the  ftimulus  of  that  blood 
will  preferve  the  remains  of  life  in  the  right  fide,  after 
all  appearance  of  life  on  the  left  fide  is  gone.  But  the 
caule  of  this  accumulation  of  blood  in  the  right  fide 
is  very  ill  explained  by  Haller,  though  it  feems  to  have 
^ployed  his  thoughts  during  half  his  life.  He  lays, 
that  in  our  lad  moments  we  breathe  with  difficulty  ; 
the  lungs  at  laft  collapfe,  and  ceafe  to  z& ;  and  when 
they  are  collapfed,  no  blood  can  pafs  through  them, 
bjot  mud  accumulate  in  the  right  fide  of  the  heart. 
That  there  is  really  no  fuch  coUapfe  of  the  lungs,  I 
propofe  hereafter  to  fhow ;  but,  in  the  meanwhile,  this 
is  the  true  reafon,  viz.  that  when  the  ventricles  of  the 
heart  ceafe  to  a£t,  and  the  beating  of  the  heart  fub- 
fides,  the  two  auricles  lie  equally  quiet,  but  in  very 
different  conditions ;  the  right  auricle  has  behind  it  all 
the  blood  of  the  body  pouring  in  from  all  parts  during 
the  laft  flruggles ;  but  the  left  auricle  has  behind  it 
nothing  but  the  empty  veins  of  the  lungs ;  nothing 
can  fill  it  but  what  fills  the  veffels  of  the  lungs ;  or, 
in  other  terms,  nothing  can  fill  the  left  auricle  but  the. 
ilroke  of  the  heart  itfelf ;  but  inftead  of  ading,  the 
heart  falls  into  a  quiefcent  ftate,  the  left  auricle  re- 
mains empty,  while  the  blood  oozes  into  the  right 
auricle  from  all  the  extremities  of  the  body  till  it  fills 

•    •  •     - 

it    Upr 

Nothing 


«-I   « 


OF  TRB  HEART;  59 

Nothing  is  more  agreeable  than  to  find  fuch  pheno^ 

mena  defcribed  faithfully  long  before  the  reafoi^  of 

tbem  is' under ftood.    In  the  Patifian  difleftions  I  find 

the  ibilowiag  defcription :  *'  When  the  breaft  of  m 

living  Dog  is  opened  by  taking  away  the  ftemum,  irith 

the  cartilaginous  appmdices  of  the  ribs,  the  lungs  are 

obfenred  fuddenly  to  fink,  and  afterwards  the  areata* 

tkm  of  the  blood  and  tht  motion  of  the  heart  to  ceafe. 

In  a  little  time  after  that  the  right  ventricle  of  the 

heart  and  the  vena  cava  are  fwelled,  as  if  they  were 

ready  to  burft.'*  *    This  was  what  deceived  the  an* 

dents,  and  was  the  caufe  of  all  their  miftakes.    When 

they  fimnd  the  right  ventricle  thus  full  of.  blood,  thef 

conceived  that  it  alone  conveyed  the  bldod ;  they  found 

die  left  ventricle  empty,  and  believed  that  it  contained 

nothing  but  vital  fpirits  and  air :  and  fo  far  were  they 

from  having  any  notions  of  a  circulation,  that  the/ 

thought  the  air  and  vital  fpirits  went  continually  for* 

^i^ards  in  the  arteries ;  that  the  grofs.  blood  which  was 

prepared  in  the  liver  came  up  to  the  heart  to  be  per« 

feQed,  and  went  continually  forwards  in  the  veins,  or, 

^  they  provided  any  way  of  return  for  thefe  two  fluids, 

it    \f2M  by  fuppofing  that  the  blood  and  fpirits  mAved 

fox  wards  during  the  day-time,  and  backwsdrds*  in  the 

^^aie  veflels  during  the  night. 

Thefe  things  next  explain  to  us  why  they  called 
^^  r%ht  ventricle  ventriculus  sanouinsus  :  they 
^c^uind  it  full  of  blood,  and  thought  its  walls  were  thin* 
l^^T,  becanfe  it  had  onlyio  contain  the  very  groflcft 
povts  of  the  blood :  and  why  they  called  the  left  ven* 

^  trick 
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tticle  vBMTRicuLus  spialTuoBvs  and  hobllis^  1>e- 
caufe  thfly  law  it  empty,  and  concluded  that,  it  am* 
tained  the  animal  fpiiits  and  aerial. parts  of  die  biood^ 
and  its  wails  were  thicker,  tliey  fatd,  to  contaia  ihefis 
fubtile  ffnrits.  They  explain  to  us  their  names  of  ar^ 
TsstiA  VENOSA  aod  VENA  ARTERiosA ;  for  they  WDUkl 
have  veins  only  on  the  right  fide  of  the  heart,  and  ar« 
teries  only  on  the  left ;  and  although  they  iaw  plainly 
that  die  pulmonic  artery  was  an  artery,  they  called  it 
Arteria  Venofii ;  and  although,  on  the  left  fide  again^ 
they  fiiw  plainly  that  the  pulmonic  vein  was  merely  a 
vem,  they  would  (till  cheat  themfelves  with  a  namc^ 
and  call  it  Vena  Arteriofa :  the  veins,  they  bid,  were 
quiet,  becaufe  they  contained  nothing  but  mere  blood  } 
the  arteries  leaped^  they  faid,  becaufe  they  were  full  of 
the  ammal  fpirits  and  latal  air. 

The  very  name  and  diftindion  of  arteries  which  we 
now  ufe,  arife  from  this  foolifli  dodrine  about  2ix 
and  animid  fpirits.  To  die  oldeft  phyfidans  there  was 
no  veflel  known  by  the  name  of  artery,  except  the 
jnvBTkA  ARTERIA }  Rud  it  was  named  Artery  becaufe 
it  contained  air ;  fo  that  Hippocrates,  when  he  fpeaks 
of  the  carodds,  never  names  them  arteries,  but  calls 
them  the  Leaping  Veins  of  the  neck.  But  when  £ri^ 
ftratus  had  eftabliihed  his  do£farine  about  the  veflG:It 
wiuch  go  out  from  the  heart,  carrying  vital  fpirits  and 
sor,  ^he  name  of  artery  was  transferred  to  them ;  and 
thea  it  was  diat  the  ancients  began  to  call  the  veflela 
gobg  out  from  the  left  fide,  of  the  heart  arteriet^ 
naaoing  the  aorta  the  arteria  magna  and  the  puU 
monic  van  the  akteria  veko$a« 

When 


'XXniea  a  vdn  was  cot,  they  faw  nothing  bnt-  gtoft 
bkxxl)  and  of  a  daticer  colour;  bnt  wbeii  aii  ttttvy 
cotyAi^ofafeiTed  that  the  ldood\vas  ltd  f  liuitit 
ML  (4  aiTibiibbles;  that  it  fpurted  out,  ttdtMt, 
fall  of  waoiaal  ijmks;  and  thus  it  became  eafy  ibr 
diem  to  fiioir  how  hEc  it  was  to  open  a  Mte^here 
aothing  was  ioft  but  grols  blood,  how  terribly*^sm* 
geroos  it  wafl  to  open  an  arteiy  which  was  beating  :wkb 
the  ^arit  of  life  ;  and  this  they  confidentd  as  fnch  an 
swfnl  diflSaence^.that  when  aneiiotomy  in  the (emple 
was  firft  proppibd,  they  prioiioanced  it.  ttmrdetoif^ 
and  oik  this  zealbnin^  it  wa»  abfi^utely  fexfakdof  t6f 
mnya^es* 

But  the  oldeft  of  our  modern  phy  fidans  fbon  found 
a  neoeffity  of  mixing  this  blood  and  animal  fpixits  ttoge^ 
thcr,  and  for  a  kmg  while  could  hit  on  no  convenient 
Way  by  which  tins  mixture  might  be  eflPeded :  aaf -a^alt 
ihSttj  they  made  the  blood  ettde  through  ^  fepfum 
of  die  heart;  ind  then  the  current  dodrine  was,  Aat 
of  the  blood  which  came  from  the  liver,  one  half  went 
into  the  pulmonic  artery  to  nourifli  the  lungs ;  tiit 
other  half  exuded  through'  the  feptum  of  the  heart  to 
mix  with  the  amntal  fpirits.     Riohnus  was  the  Ifttet 
enaay  of  Harvey  and  of  his  noble  doArine ;  and  tl^ 
in  the  miferable  and  confufed  notion,  not  to  call  it  a 
dofirine,  wfaidi  he  trumpeted  through  Europe  in  let- 
ters and  pamphlets.     To  make  good  this  miferable 
hypothefis,  Riolanus,  Gaflendus,  and  many  others,  iaw 
tbe  neoefli^  of  having  fide  paflages  through  the  fq^ 
<<ua  of  the  heart.    I  really  believe  from  their  mean 
^fihrocatii^  manner  of  talking  about  tbefe^^^affiiges^ 

lo  that 


dun  the^.had  never  believed  them  themfeives  *•  ^  The 
diyne/'  &ys  BarthoUne,  <Vand  the  thixiner  bloody 
pa^:  dirough  the  Xeptum  of  the:  b^art^  when  the 
heart,  is  in  fyftole  and.  the  pores  and'pai&ges  are  eo^ 
Iar|;ed/!  Thus  did  the  celebrated  Bartholine  believe 
the  fi^ptom  perforated.  Wallsus,  and  MarchettH  and 
MollinettuSi.and  Monichen,  believed  it,  and  Mr.  Broad- 
becquius  of  Tubingen  proved  it  f.  But  I  believe  moft 
potently  with  Haller.  that  whenever  chey  wanted,  to 
0IOW  thpfe  perforations,  they  managed  then:  probes  fo 
as  to  maikc  paflages  as  wide  and  as  frequent  at  the  oc^ 
caficm  required ;  ^^  Solebant  fiiramina  parare  adigendo 
ftylos  argenteos  in  refiftens  feptum,"  fays  |Ialler; 
and  this  is  a  fall  and  true  account .  of  all  the  authors 
who  have  defcribedTide  paflages  through  the  feptum  of 
the  he^t :  they  needed  them,  and  they  made  thenu 

Aimdft,  all  this  ignorance,  we  cannot  wonder  that 
'  a  thou&Qd  childilh  imaginations  prevailed,  nor,  tbat 
the  qualities  of  the  mind  were  deduced  from  the  phy* 
lical  properdes  of  the  heart.  We  have  heard  the  vul- 
gar, for  example,  fpeak  of  the  bone  of  the  heart.  And 
from  whom  did  this  arife  ?  From  Ariftotle !  who  ex» 
fiakis  to  us,  that  there  is  at  the  root  of  the  heart  a 
bone  'which  ferves  for  its  baiis ;  and  not  a  phylidaa 
has  written  upon  the  heart  iince  his  time,  who  has 
SU)t  fpoken  more  or  lefs  myfterioufly  about  this  bone ; 

*'  That  I  may  not  Teem  to  fpeak  too  harlhly  of  this  knot  of 
confpirators  againft  Harrey,  I  "will  quote  what  Boerhaave  fkys 
(rf*  Riohnus,  who  was  at  the  head  of  them :  ^  Non  ipfe  calltdtts 
caviUationiup  artifo  Riolanas,*'  Sec. 

t  Eijllimcnto perforatum  oftenditBroadbecquiusTubiagse. 

while 
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while  in  truth  the  whole  ftory  means  mthuq^niDne 
than  diis,  that  where  the  bafis  of  the  arteries  are  6a> 
ed  into  the  hard  ring  or  bafis  of  the  heart,  the  place 
is  estremely  firm,  almoft  cartilaginous^  eQ>ecially  fil 
old  age,  when  often  the  roots  of  the  arteries  aire  if&^ 
fied,  <nr  converted  into  what  anatomifts  have  chofea 
Co  call  b<»ie. 

-    Often  aifo  we  have  heard  the  vulgar  talk,  ;not 

figuratively,  but  in  the  plain  fimfe  of  the  watdt^ici  t 

little  or  big  heart,  as  fyhonymoiis  with  a  timorouf  itr 

courageous  heart.    But  whenever  wehear^mi{takes.6f 

tins  kind  among  the  vulgar,  we  may  be  Jaffured'ihc^ 

have  fome  time  or  other  r  come  irom  high  authority^ 

Bartholine  was  fo  niuch  cdnvinced  that  a  fmall  beagrt 

begot  courage,  and  a  great  one  xrrefolution  aiid  i^> 

that  he  is  thoroughly  furprifed  when  he  fixtds;  the 

oootrary ;  ^^  Cor  vaftus  fuit  homo,  tamen  audax  fiierat, 

ut  dcatrices  in  capite  frequentes  et .  rimas  in  *craniif> 

teflabantur  J'    But  if  Bartholine-  be  right,  Earkringius 

it  qttte  wrong,  and  has  miftaken  the  dodrine  j  for  bfi 

bjs^  ^^  An  magnanima  fuerit  hsec  magni  cordis  £00^ 

mina,  nefdo,"  &c.    ^^  I  do  not  know  ix^hether  this  wor 

fiaa's  courage  was  as  big  as  her  heart ;  but  this  4.  do 

know,  that  Ihe  was  a  famous  topper.    Whether  this 

dnnking  dilates  the  heart,  and  makes  your  ftauiicli 

drinkers  fuch  famous  fighters,  I  cannot  pretend  to  dft* 

^kk;'*    We  have  heard  the  vulgar  talk  alfo  of  a  hairy 

hem,  as  fiuniliarly  as  of  a  hairy  man,  being  the  mark 

of  high  courage  and  ftrength;   but  what  IhaU  we 

think  of  it,  when  we  find  that  this  report  is  to  be  de« 

winced  fiurly  from  Pliny,  through  the  mod  edebrated 

^nnts  among  our  old  phyficians  ?  He  is  was  who  be- 

gan^ 


fBStwtit  tcHiag  faow  the  Meflcnb^,  t^at  wihappT 
pebpie  who  lired  for  fo  many  ages  the  ftaves  or:  he» 
lots  of  Glreece,  loft  their  great  genani  Arifi6iiienes» 
But  hfiivr  great  he  vas^  never,  accordiBg'  to  Pliay,  c^xa€ 
ID  be  known  till  after  his  death ;  for  the  Laccdemo* 
aians  haTiog  catched  him  dnree  timeS}  refolved  at  laft 
to  open  his  bread ;  and  there,  as  a  proof  of  hia  moft 
itttineiUe  courage  and  daring,  they  fonnd  his  hciarofil-* 
ted'with  ban-.  This  from  Pliny  were  nothing,  if  fuck 
difiedbnt  had  not  been  made  fince  then  m  hnndred 
timet.  ^  There  was  a  rdbbtr  ^ys  BeniviniusX  one 
JfacobcM,  who  haraig  been  taken  down  £rom  the  ^Uk 
IM  appvently  dead,  but  really  having  in  him  the 
remains  of  life,  waa  laid  carefidly,  recovered,  was 
petk^khf  reftored,  betook  himlelf  to  his  old  wayk 
igedn ;  and  fo  in  the  natural  courfe  of  things  came 
round  to  his  old  mark  the  gallows,  and  was  tfiis  time 
iiery  thoroughly  hanged.  Wondering  (IJBiys  Benivi- 
nius)  at  the  perfeft  wickedneft  of  this  man,  I  longed 
Yery  amdoufly  to  difled  the  body,  and  I  a&oally 
fraud  the  heart,  not  covered,  but  (refertum  piiis) 
crammed  with  hair.'' 

'  But  there  is,  in  £t6t,  no  end  of  wonders  and  won- 
derfiii  difleAions  among  thefe  robbers  of  his.  H» 
tieKt  fubje^  was  not  a  bold  robber,  but  a  poor 
^leaking  thief  (de  corde  furis  cujuidam);  there 
was  no  hair  to  be  ezpedted  in  his  heart;  but  at.he 
was  a  thief  only,  it  was  confident  with  this,  doc- 
ttine  that  he  (houkl  be  firft  very  heartlefs;  fi^ondly^ 
-have  very  little  braim ;  thirdly,  that  he  fliotikl  have 
vmy  iaotdiaate  appedtes  and  4efirts.  Now  there  wti 
fiiifl^agretrtlro^tggedTein.cafTyiagthe^atndi^  sfe 
^  fource 
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foUTce,  no  doubt,  of  all  his  inordinate  cravings,  di- 

TtQAy  into  the  ftomach.     Secondly,  there  was  a  great 

abicels  full  of  pus  wafting  the  left  fide  of  his  heart ; 

aod,  thirdly  and  laftly,   the  back  part  of  the  head, 

(which   all  the  anatomifts  of  that  time  knew  very 

well  was  the  feat  of  memory)  was  in  him  fo  fmall 

that  it  could  hardly  contain  a  fpoonful  of  that  kind  of 

brain ;  and  this  want  was  the  reafon  (having  fo  little 

memory)  that  he  was  fo  perfeverlng  a  thief;  for  let 

you  whip  him,  banifh  him,  clap  him  in  the  ftocks,  he 

forgot  it  ftraightway,  and  was  back  at  his  old  tricks 

again,  like  a  dog  to  bis  vomit  *.** 

.   But  thefe  are  now  almoft  forgotten,  though  perhaps 

the  hiftory  of  the  abfurdities  of  the  human  genius 

flftould  no  more  be  neglected  than  of  its  beauties.    Is 

it  not  delightful  to  feel,  that  lifter  floating  in  this  ocean 

of   conje&ure,  after  all   thefe  diforderly  and  wild 

dteams,  we  are  come  to  have  an,  idea  of  the  hearty 

fimple  and  beautiful ;  of  a  heart  containing  within  it- 

felf  two  funftioris  j  firft,  the  office  of  renewing  the 

blood ;  fecondly,  the  office  of  animating  the  arteries, 

md  by  them  preferving  in  life  and  aclion  the  whole 

fyftem  of  the  body  ?  Thefe  are  the  two  offices  which 

I  Ihall  now  proceed  to  explain. 

•  "  Non  videntur  filentio  effe  praetereunda,  quae  nupcr  in  iaC- 

cuo  Jacobi  cujufdam  furis  infignis  cadavcre  aDnocavimus :  bi« 

"ircatam  fttlicGt  venam  quie  a  licne  ad  vcntriculum  atram  defcrt 

^cm,  turn  ct  abfcefTum  in  fmiftro  cordis  ventre  pituita  redun- 

^^Jitcm :  poftremo  et  pofteriorem  ejus  capitis  partem*  ubi  mc- 

fl^oriae  fcdcs  eft,  adeo  brevem,  ut  tantillam  cerebri  portiunculam 

***"*tiiier€t.     Quam  ob  caufam,  cum  priorum  fcelenim  ct  eorum 

4Ue  pro  his  fepe  paflas  fuerat,  tormeuta  fcUicet,  ezilia  et  car- 

VoL.  II.  F  ceres 
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ON  THE  APPEARANCE  AND  PROPERTIES  OF  THB 
BLOOD,  ON  THE  CHEMISTRV  OF  OUR  FLUIDS^ 
AND  ON  THE  INFLUENCE  WHICH  AIR  HAS  UPON 
THEM. 

Bv  the  (impleft  methods  the  blood  can  be  refolved 
into  various  parts,  but  chiefly  Into  thefe  three  ;  the 
red  globules,  which  give  colour  to  the  blood ;  the 
gluten,  which  gives  confidency  and  nutritious  quali- 
ties .  to  the  blood  ;  and  the  feruin,  which  dilutes, 
mixes,  and  fufpends  the  whole. 

Though  the  ferum  and  gluten  did  not  pafs  entirely 
unnoticed,  the  red  globules  were  the  part  of  the  blood 
which  firfl:  excited  the  attention  of  phyficians,  and 
feemed  to  promife  a  rich  harveft  of  difcoveries  ;  a  pro- 
mife  which  too  furely  never  was  fulfilled.  The  red 
particles  have  always  appeared  important,  becaufe 
they  feem  to  give  the  colour,  the  ufeful  qualities,  and 
the  whole  character  to  the  blood.  It  is  by  the  rolling 
xjf  the  red  particles  only  that  we  fee  the  circulation  in 
the  microfcope  ;  it  is  red  blood  only  that  we  ever  name 
as  blood ;  and  the  colour  of  the  red  blood  changes,  in 
health  and  difeafe.     But  when  phyficians  (ludied 


ceres  minime  rccordaretur,  toties  ad  vomitum  tanquam  canis 
impudens  reverfus  eft,  ut  in  laqueum  tandem  incident,  vitsequi 
ac  furli  finem  fecerit."— Vid*  Bentvinius. 

pari 
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jfiit  alone,  when  they  gave  it  the  mark  of  chief  im« 

{Ayttance,  and  annexed  to  it  alone  the  name  of  blood, 

they  little  thought  how  far  they  over-rated  its  impor« 

tance,  how  far  the  red  particles  are  from  nourifliing 

the  fyftem,  from  being  effential  to  the  blood,  from 

bong  uhiverfal  in  all  creatures.    They  had  not  conil- 

dered  what  myriads  of  animals,  great  as  well  as  fmdl, 

>vant  the  red  particles,  and  (ifthefe  red  particles  are 

to  be  the  charaderiftic)  want  blood ;  while  philofp- 

phers  of  lefs  contracted  notions  have  continued  to  call 

that  fluid,  blood,  which  fills  the  veffels  of  plants* 

The  Harveian  doftrine  had  no  fdoner  produced  a 
vey6lutioh  in  the  general  dodrines'  of  phyfiology,  or 
pbyfidans  began  to  think  of  the  heart  and  its  circula* 
ticm,  of  the  great  arteries,  and  extreme  vefTels,  of  the 
difference  betwixt  arteries  and  veins,  and  of  the  ways 
i&  which  the  fluids  move  through  the  fmaller  tubes, 
(for  they  faw  them  moving  by  their  microfcopes) ;  no 
Iboner  did  all  thefe  phenomena  and  new  wonders  pre- 
fcnt  themfelves  to  their  imaginations,  than  they  thought 
alfo  of  curious  ways  by  which  thefe  motions  and  fe« 
crctions  might  be  -  explained.  They  then  began  to  ef- 
timate  the  calibres  of  the  arteries,  to  calculate  witii 
great  afiedation  of  care  the  fhape,  the  fize,  the  com- 
pofition,  as  they  chofe  to  call  it,  of  the  particles  of 
(he  Mood ;  chimeras  and  fancies  fprung  up  innumer- 
able ;  and  it  happened  unfortunately  that  for  a  long 
vhile  phyficians  ftudied  nothing  but  angles,  and  lo- 
garithms, and  algebraical  equations  ^  they  reafoned 
according  to  thofe  faiences  only  which  have  no  connec-^ 
ikm  with  the  phyfiology  of  the  animal  body ;  they  cal- 
culated the  force,  the  thicloxers,  the  dimenfions  of  the 

F  2  heart ; 
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heart ;  the  diameter,  and  the  (Irength  of  vr^lU^  aiid  the* 
dire£lion  of  the  aorta ;  their  experiments  confided  itt- 
fixing  clumfy  tubes* into  the  arteries,  or  in  calculating- 
the  whole  quantity  of  blood  by  bleeding  an  animal  to 
delth ;  they  applied  nothing  but  the  laws  of  hydrau- 
lics^  /•  e.  of  fluids  rifmg  and  falling  in  rigid  tubes,  to 
explain  the  active  arteries  of  a  living  body :  in  (hort^ 
in  explaining  the  living  body  they  forgot  that  it  was 
alive.    But  now  the  age  of  infallible  proofs  and  de^ 
xnonftrations  has  pafled  over,  and  the  works  of  Keill) 
Pitcaim,  Borelli,  are  quite  neglected. 

This  difordered  and  miferable  ftate  of  fcience,  which 
continued  for  a  century  nearly,  arofe  from  thofe  red 
particles  of  the  blood  engrofling  too  much  attention, 
and  from  their  being  allowed  an  importance  which 
does  not  belong  to  them  ;  although  one  muft  flill  ac- 
knowledge that  they  are  very  furptifing,  becaufe  they 
are  very  unaccountable,  at  lead  I  do  not  know  that  any 
natural  or  likely  ufe  for  them  has  been  yet  afligned. 

Leeuwenhoek,  looking  through  his  glaffes,  faw  that 
this  which  gave  the  red  colour  was  the  mod  perma* 
ftent  charaderidic  part  of  the  blood  ;  he  faw  that  this 
part  confided  of  red  particles  floating  in  the  ferum  ; 
he  found,  or  pretended  to  find,  that  they  were  of  the 
fame  fize  in  a  Man  as  in  a  foetus ;  in  a  Ghick  as  in  a 
Hen ;  in  a  \Vhale  or  Elephant,  he  found  them  the 
fame  as  in  a  Moufe  or  Minnow ;  merely  becaufe  it  was 
convenient  for  him  to  find  it  fo. 

'But  pormg  fUll  longer  over  thefe  particles,  he  per- 
ceived that  the  great  globules  were  fo  far  imperfed  as 
often  to  break  in  pieces,  and  roll  about  in  the  ferum* 
in  feparate  parts;   and  he  always  found  that  there 

were 
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were  fix  lefs  parts  cotnpofing  the  greater  globule  of 
the  blood.  By  looking  more  and  more,  he  pretended 
to  obferve,  that  thefe  fmaller  parts  into  which  the  red 
globules  broke  down  AiU  preferved  their  form ;  that 
thefe  were  the  particles  of  the  ferous  part  of  the  blood  | 
and  that  the  great  or  red  particles  frequently  broke 
down  into  ferous  particles,  and  thefe  again  as  frequently 
united  and  compofed  afrefl)  a  red  globule.  He  pre- 
tended  to  find,  that  exadly  fix  fmaller  globules  went  tQ 
make  up  one. great  one ;  and  he  called  the  red  an4 
llerous  globules  the  globules  of  the  firit  and  fe^ad 
order. 

By  this  notion  of  orders  it  was  plain  that  he  intei^dp 
cd  to  plunge  deeper  into  this  hypothefis,  and  to  have 
at  lead  a  third  and  fourth  order ;  befides,  thefe  orders 
and  particles  were  at  his  call^  he  might  do  as  ha 
^eaied ;  and  he  was  atmoft  the  only  perlbn  poflbfled 
of  glafles  which  could  enable  the  pbyfiologift  to  fee  and 
tdl  about  them«  He  pored  till  he  believed,  or  at  leaft 
laade  others  believe,  that  he  iaw  globules  of  a  third 
Older,  fix  times  fmaller  than  the  ferous  globules,  and 
of  courfe  thirty-fix  times  fmaller  than  the  red  globule^ 
A114  thus  he  had  lymphatic  particles,  fix  of  which 
ude  op  one  ferous  particle ;  and  ierous  particles,  fix 
of  which  made  one  red  globule. 

To  the  geometrical  pbyfiologids  of  that  day  all  this 
^iftrufiion  concerning  the  ftrudure  of  the  blood  was 
>Boft  delightful ;  it  correfponded  very  notably  with 
their  calculations  about  regularly  defcending  feries  of 
vdfels ;  and  a  mod  curious  method  did  they  find  out 
^  fettling  this  law  of  the  bran^ching  of  arteries* 
T^r  took  the  plates  of  Euftachius^  meafured  wit}i 

F  3  compafles 
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-  compafTes  the  arteries  and  veins,  eftimated  the  angles 
at  which  each  branch  goes  off,  comp^o'ed  the  feveral 
4>ranche8  with  the  parent  trunk ;  and  from  fuch  cal- 
culations they  fettled  the  general  law  as  heartily  an(l 
ilreely,  as  if,  inflead  of  the  mod  extravagant  plates  in 
all  anatomy,  they  had  been  meafuring  aAually  the 
liuman  body  itfelf.  Thus  they  had  fet  up  thdr  doc- 
trine of  angles,  branches,  anaftomofes,  trunks,  and  ex* 
treme  veiTels :  they  had  found  that  there  was  a  regular 
leries  of  defcending  arteries ;  they  had  a  tube  now 
iuited  to  every  deicending  particle  that  Leeuwenhoek 
could  invent;  and  when  a  particle  had  got  into  a 
wrong  veflel,  it  could  go  back  till  it  found  a  tube  that 
fuited  it ;  or  if  driven  into  a  wrong  bore,  it  couM 
break  itfelf  down  into  ferous  or  lymphatic  particles. 
But  when  many  particles  did  (tick  hard  in  the  ftrait 

» 

-places,  then  there  was  an  error  loci ;  then  the  big  par* 
•tides  were  out  of  their  peculiar  veflels,  and  then  the 
•part  began  to  be  red ;  thence  came  inflammations,  £»• 
Ws,  deeper  obftru6tions ;  and  from  fuch  caufes,  or 
irom  the  breaking  down  of  the  blood  and  hbmours, 
came  every  difeafe  that  could  be  named. 

So  very  greatly  were  they  delighted  with  the  dtf- 
covery,  that  Dr.  Martin,  who  had  meafurdd  the  veflels^ 
as  I  have  juft  told,  and  had  dreamt  over  this  the 
longeft  and  foundeft  of  them  all,  fpeaks  of  it  in  thefc 
rapturous  terms.  '*  But  we  are  moreover  certain  from 
the  obfervations  of  that  mod  accurate  and  curious  ob- 
ferver  of  the  minima  naturae,  that  there  are  innume* 
rable  veflels  of  fuch  a  fmailnefs  that  none  of  t|iefe  glo- 
bules could  pafs ;  fo  that  it  is  neceflary  to  luppofe  in- 
ferior clafles  of  globules  of  the  fourth,  fifth,  fiztl^,  and 

other 
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Other  orders. ^—Whence  by  analogy  we  are  to  conceive 

globules  of  the  third  order  made  up  of  fix  globules  of 

the  fourth  order,  and  thefe  of  fix  of  the  fifth  order, 

and  fo  on  ad  infinitum  through  various  degrees,  the 

number  of  which  we  are  not  to  take  upon  us  to  de- 

lermine."  This  is  a  pleafant  addition  of  Dr.  Martin's  i 

axi.<l  makes  it  a  moft  manageable  fyftem  of  mod  di« 

larable  materials,  ftretching  fo  as  to  fuit  all  occa* 

fions.     This  rider  or  codicil  to  the  do£trine  made  it 

ea.fy  for  every  particle  to  pafs  every  vefiel ;  but,  alas ! 

it   leaves  no  room  for  that  old  catchword  of  the  fy« 

it^m,  the  error  loci,  nor  any  provifion  for  making 

dilcafes. 

How  all  the  phyficians  in  Europe  could  digefl  this 
abfordity,   of  yellow  particles,  by  aggregation  and 
'rangements'in  fixes  and  fixes,  becoming  red,  it  is  not 
Ty  to  conceive  ;  nor  is  it  eafy  to  conceive  how  men, 
^srhofe  education  in  mathematics  and  algebra  (hould 
l^ave    taught   them  to  think  accurately  and   reafon 
dofely,  could  believe  that  globules  fhould  break  down 
nto  fix  particles  each,  and  that  thefe  particles,  being 
themfdves  particles  of  ferum,  (hould  yet  be  diftin6ily 
(bcu  floating  in  the  ferum.     How  could  thefe  geome- 
trical phyficians  poffibly  believe,,  that  thefe  particles, 
^om  large  to  fmall,  fliould  defcend,  not  gradually  and 
^perceptibly,  but  by  fixes  and  fixes,  one  after  another 
Hke  fteps  of  ftairs  ?    In  all  his  mathematics,  I  do  not 
befiere  that  Martin  could  find  any  contrivance  fit  to 
lielp  him  out  of  theib  difficulties.    Martin  obferves, 
m  his  own  way  of  geometry,  and  proceeds  to  prove  i% 
bj  moft  laborious  fchemes,  ^*  that  juft  fix  fmall  fphe- 
nd^  ihould  go  to  make  yp.  one  larger  globule,  if  you 

F4  were 
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were  to  choofe  the  mod  convenient  and  iimieft  way 
of  conftruding  it ;"  and  then  he  wonders  at  Leeawen* 
hoek  finding  it  exaflly  fo.  But  if  Leeuwenhoek  knew 
this  as  well  as  Dr.  Martin,  I  cannot  for  my  heart  think 
it  any  wonder  that  Leeuwenhoek  chofe  ^^  the  moft 
convenient  and  firmed:  way  of  conftruding  a  red  glo* 
bule,  viz.  out  of  fix  fmaller  ones.''  Seeing  that  he 
had  the  affair  entirely  in  his  own  hands,  ^^  what  a  beau* 
tiful  HARMONY  and  regularity  do  we  perceive,  iays 
Martin^  in  the  mafs  of  blood  ?  Magnum  certe  opus 
oculis  video.''  In  plain  truth,  they  defired  but  a  little 
of  this  harmony,  a  little  confiftency  in  their  do£bine, 
and  all  was  well, 

But  the  miftakes  concerning  the  formation  or  or* 
ganizing  of  this  blood  are  worfe  than  thefe  ;  for  they 
eame  from  men  truly  learned,  and  diligent  in  ana« 
tomy,  led  on  by  too  ftrong  a  defire  of  finding  out  the 
ufes  of  feveral  parts  of  the  human  body,  a$  of  the 
Spleen  and  Thymus,  parts  hitherto  unexplained.  Mr, 
Hcwfon  fuppofed  that  the  lymphatic  glands,  which 
feem  at  firft  to  be  mere  convoluted  veiTels,  but  which 
microfcopes  fhow  as  confiding  of  numerous  cells,  form 
in  thefe  cells  the  primordia  of  the  red  blood  ;  for  eack 
red  particle  he  f^ppofes  to  confift  of  a  central  particle^ 
which  is  folid  and  dark-co(oured,  furrounded  by  a 
veficle  which  is  tranfparent  or  white ;  and  this  dark 
or  central  part  he  fuppofes  is  formed  in  the  lymphatic 
cells ;  for  he  finds  a  fort  of  round  particles  in  the 
lymph,  and  often  he  finds  the  lymphatics  full  of  re<| 
blood. 

Next,  he  has  fuppofed  that  in  the  child  there  is  ret 
guircd  a  muc^  greater  fupply  of  blood  j  for  this  pnr^ 

pofe 
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pole  is  the  thymus  appointed ;  viz.  to  affift  the  lym-' 

pli&tic  glands  in  organizing  blood.    This  gland  lies 

in  ^he  upper  part  of  the  cheft,  is  great  in  the  child, 

has  vanifiied  in  the  adult,  but  while  it  exifts,  he  finds 

it  fViIl  of  a  milky  juice  or  whitifli  mucus,  fit  to  make 

central  particles  for  the  blood ;  and  the  lymphatics, 

as  lie  fuppofes,  are  the  excretories  for  this  gland.     He 

aeact  conjedures,  that  this  work,  begun  thus  by  the 

fymphatic  glands,  and  thymus,  is   perfeded  by  the 

44^«n;    that  the   lymphatics  make  central  parddes 

onl^,  while  the  veficiilar  coverings  are  formed  in  the 

fpl^^en ;  fo  that  there  only  do  the  particles  become  per« 

f^h }  and  accordingly  of  thefe  parts  it  is  in  the  fpleea 

a)o«i6  that  the  red  blood  is  found. 

^As  the  central  particles  are  formed  in  the  cells  of 

di^  lymphatic  glands,  the  veficular  parts  are  formed  in 

tl^^s  ceHs  of  the  fpleen,  and  the  lymphatics  unload  thele 

cells  of  the  particles  when .  completely  formed :  hot 

tt^ere  appears  no  other  proof  that  they  do  this  ofice 

tlisui  that  there  are  cells  in  the  fpleen  which  maij 

msd^e  veficles ;  and  that  the  lymphatics  being  tied,  and 

tile  fpleen  fqueezed,  red  globules  are  fometimes  found 

n  them. 

Xong  poring  over  a  wearifome  fubjed,  and  an  intenfe 
delire  to  finifh  that  account  of  the  blood  which  he  had 
fo  fuccefsfully  begun,  are  ftrong  apologies  for  all  thefe 
'^iftakes.  No  man  will  venture  to  deny,  that  (he  glands 
^'^d  lymphatic  veffels  probably  accompliih  fome  im- 
portant changes  upon  all  fluids  which  pafs  through 
^^ni ;  but  that  they  alone  organize  the  blood,  is  not 
^P  be  conceived.  Their  containing  round  white  par- 
'^^^^  argues  aothing;  thefe  exift  in  the  chyle,  and 

probably 
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probably  in  that  condition  pafs  into  the  blood.  But  if  tho 
foetus  requires  a  great  fupply  of  bloody  and  the  thymus 
aflifts  the  lymphatic  glands,  how  comes  it,  when  both 
lymphatic  glands  and  thymus  are  working  in  concert 
to  prepare  a  great  quantity  of  blood,  that  the  fpleen, 
which  is  to  finifli  all  thefe  particles,  and  to  make  veficles 
for  them,  is  not  in  a  child  as  big  as  its  liver  is  ? 

That  red  globules  are  found  in  the  lymphatics,  and 
molt  efpecially  in  the  lymphatics  of  the  fpleen,  it 
a  moft  ordinary  occurrence,  and  quite  intelligible. 
There  are  not  found  any  where,  not  even  in  the  fpleen,. 
imperfed  globules  advancing  in  their  organization; 
on  the  contrary,  thofe  which  we  do  find  are  full  formed 
globules  which  have  been  forced  out  of  the  common 
Ime  of  the  circulation ;  they  are  extravaiated,  and  taken 
up  by  the  abforbents  before  death ;  or  they  are  fqueezed 
into  them  by  handling  after  death.  If  we  want  to  have 
zol  example  of  the  firft,  we  have  but  to  inflame  a  part 
and  tie  up  its  lymphatics,  and  then  many  red  par- 
ticles are  found  in  them ;  the  fecond  we  fee  every  time 
we  either  look  for,  or  prepare  the  lymphatics  of  the 
fpleen,  or  of  any  other  foft  vifcus ;  for  by  handling 
and  fqueezing,  the  blood  pafles  through  the  (mall 
breaches  occafioned  by  this  violence  into  the  lympha* 
tics ;  if  we  allow  the  part  to  fpoil,  then  air  is  generated, 
and,  by  handling  it,  air  pafTes  into  the  lymphatics  in 
the  fame  way. 

But  the  fpleen  is  effential  to  finifli  the  work;  it 
makes  the  veficles,  and  has  cells  for  the  buftnefs; 
and  yet  this  part,  which  has  the  moft  important  of  all 
offices,  viz.  that  of  organizing  the  general  mafs  of 
tloodi  is  every  day  cut  out  frdm  Dogs  and  other  ani** 

malsj 
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nals,  and  they  never  f<?el  the  lofs,  nor  decline  in  heakh* 
Hiere  is  not  the  fmallefl:  doubt  that  the  fpleen  has  pro* 
truded  at  wounds,  and  been  ftrangled,  and  fo  cut  c£ 
Every  day  we  find  it  more  or  lefs  difeafed ;  fometimes 
it  has  fwelled  to  thirty  or  forty  pounds ;  fpmetimes  it 
has  been  reduced  to  an  extremely  fmall  fize ;  foma-* 
times  it  h^  been  found  like  an  empty  bag» 

In  the  foetus,  as  in  a  Chick  for  eicample,  red  blood 
mulates  in  great  profiifion  long  before  its  lymphatic 
fpieeo,  or  thymus,  can  be  feen  to  exift ;  whereas,  09 
the  contrary,  fince  the  Chick  is  infulated,  and  has  no 
red  blood  from  the  mother,  the  fpleen  (hould  have  been 
£rft  coloured,  and  all  the  red  blood  of  the  fy(tem 
froQid  have  emanated  from  the  fpleen« 

It  is  but  a  poor  evaiion  to  fay,  in  anfwer  to  thefe  6b- 
jieftions,  ^^  fome  other  part  may  perform  this  office  of 
the  fpleen. -'  What  other  parts  will  perform  the  oiSce 
of  the  liver,  if  it  be  wanting  ?  or  of  the  kidney.  Or  of 
the  tefticle,  or  of  any  other  gland  ?  or  will  the  tefticle 
Secrete  urine,  or  the  kidney  fecrete  bile  ?  What  glands 
^heo,  will  be  able  to  perform  fo  pecqliar  an  office  as 
<hii  of  addmg  vCficles  or  coverings  to  the  central  parts 
ofthebbod. 

After  all  this  long  dream  about  the  yeficles  and  thdr 
oaural  parts,  the  beft  phyfiologifts  of  the  prefent  day 
itto)  to  deny  that  they  exift. 

But  one  author  has  finiflied  this  career  of  ufeleft 
Speculation,  by  maintaining  that  the  life  is  in  the 
iiooD :  and  thus  we  have  feen  this  fimple  and  beau- 
tiful fubjeA  of  the  blood  tortured  through  all  kyida  of 
jnaginations,  and  running  its  fiery  ordeal,  firft  through 

^lathematics. 
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mathematics,  then  through  anatomy  and  all  its  glandsi 
then  through  metapby  (ics ;  till  at  laft  we  are  come  to  talk 
with  the  ipott  perfeft  eafe  and  confidence  about  the  moft 
monftrous  of  all  abfurdities,  the  life  of  the  blood. 

^^  For  in  the  blood  is  the  life  thereof/^  might  be  a 
Aifeful  dodrine  among  the  Jews,  if  it  moderated  their 
defire  for  blood ;  and  if  among  phyfidans  this  were 
to  be  the  tendency  of  fuch  a  dodrine,  it  were  very 
•cruel  and  unnatural  to  difturb  it :  but,  in  ferious  ear^ 
ntfkj  it  introduces  into  modem  phyfiology  nothing  but 
a  jargon  of  words,  and  perverts  every  idea  that  the 
mind  of  man  can  form  of  parts  which  excite  and  parts 
which  ad.  Whimfical  theories  creep  £after  into  phy- 
fic  than  ufeful  h&s ;  and  the  bufinefs  is  fairly  enough 
begun  when  furgeons,  differing  aneurifms  of  the  ca- 

m 

rotid  arteries,  and  who  fliould  be  employed  in  record* 
ing  how  and  from  what  caufes  they  have  arifen^  or 
how  fuch  difeafes  affed  the  arterial  coats,  cboofe  ra^ 
ther  to  inform  us  *^  that  this  ftate  of  the  blood,  or 
rather  of  the  coagulable  lymph,  may  arife  from  fome 
connedion  or  fympathy  it  may  have  with  the  diieafed 
ftate  of  the  artery."  «  By  lighmiftg  (fays  a  dele- 
brated  author),  death  is  fo  inftantaneoiifly  produced 
in  the  mufcles,  that  they  cannot  be  afFeded  by  the 
ftimulus  of  death."  Connedions,  and  unknown  fyta^ 
pathies,  and  living  powers  in  fluids,  and  energies,  and 
efforts,  and  intentions,  and  ^^  fyitipathetic  congeIa« 
tioQS  in  the  blood/'  and  ^^  immediate  fympathetic 
contiguous  harmonies  of  cut  parts,"  and  the  ^'  diffuled 
principle  of  life,"  and  "  the  ftimulus  of  death  j"  are 
words  which  phyfiology  would  gain  by  lofing,  and  are 

the 


OF  THE  BLOOD.  77 

the  v^ery  cant  belonging  to  the  doflrine  which  I  pro* 

pole  to  refute. 

It  is  not  merely  the  dodrine  of  a  living  prindple 
efi&ing  in  the  blood  that  h  now  to  be  fpoken  of,  but 
a  4K>&ine  attributing  the  life  of  the  folids  to  this  living 
pnndple  of  the  blood ;  fo  that  it  may  be  intitled  ^^  the 
new  theory  concerning  the  blood,  which  is  itfelf  alive^ 
irtuch  gives  life  to  all  the  other  parts,  and  which  ia 
the  b^inning  forms  all  the  parts  out  of  itfelf  in  the 
aother's  womb ;"  fo  that  a  fcetus  is  merely  a  fpeck  cS 
Uood|  and  all  the  parts  being  formed  from  that  fpeck 
of  blood,  the  whole  of  phyfiology  is  abrogated  hence- 
ferward,  aad  totally  annulled,  except  this  theory 
itUS.  It  is  like  the  fla£f  of  Mofes  converted  into  a 
fcrpeat,  which  ate  up  the  ferpents  of  all  the  magicians 
who  had  thrown  down  the  ftaff  before  him ;  for  if  this 
d^eory  were  once  eftablilhed,  there  would  remain  no* 
d&g  to  be  done  hi  all  the  animal  body  but  what  was 
dooe  by  the  blood ;  nothing  to  wonder  at,  nothing  to 
gods  about,  nothing  to  ftudy,  but  this  vital  and  plaf- 
tic  power  of  the  blood. 

The  author  of  this  dodrine  fhows  us  two  or  three 
^^ecks  in  an  incubated  egg ;  he  tells  us  that  they  are  dots 
^  Uood  i  he  tells  us  that  this  blood  forms  the  veflels 
iQ  which  this  blood  itfelf  is  to  move ;  it  forms  the  limbs 
of  the  Chick  which  thefe  veflels  are  to  ferve  i  the  bones, 
i&sfcles,  bowels,  glands,  the  whole  creature  is  formed 
ooto^  it ;  and  when  the  bird  is  delivered  from  the  egg, 
^  living  principle  of  the  blood  flill  continues  to  fup« 
port  it.  The  blood  heals  its  flefh  or  bones  when  they 
Vt  broken ;  ^^  the  blood  moves  in  the  living  folids^ 
it  both  forms  and  fupports.'' 

It 
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It  18  not  eafy  to  fay  on  which  of  all  his  proofs  Mr; 
Hunter  chiefly  relies  for  eftablifliing  a  doftrine  fo  imJ 
portant  as  this  is  ;  whether  he  coniiders  it  as  a  perfe£fc 
^oof  of  the  vitality  of  the  blood  that  it  coagulates,  of 
that  this  coagulum  has  moreover  the  power  of  becom* 
tng  perfefUy  alive,  andi  of  forming  rlew  veflels  within 
idelf ;  or  that  blood  feenis  to  affift  the  unioil  of  comii 
guous  parts  ;  or  that  by  taking  away  its  blood  a  crea^ 
ture  die^;  or  that  a  limb  falls  into  immediate  gan« 
Iprene  when  its  vefTels  and  its  fupply  of  blood  are  cut 
^*  But  chiefly  he  leems  to  rely  on  coagulation  as  a 
proof  of  the  vitality  of  the  blood ;  for  he  coniiders  the 
Coagulation  of  the  chyle  as  a  proof  that  it  alfo  is  slUve  \ 
smd  he  fays,  ^^  contra£Uon  is  the  life  of  the  folids ;  and 
if  we  can  find  any  thing  like  it  (by  which  he  means 
coagulation),  we  fhall  call  it  the  living  principle  of  the 
blood.'* 

But  what  harmony  he  can  find  betwixt  the  occa« 
fional,  voluntary,  regulated,  contractions  of  the  living 
folid,  and  this  fudden,  irretrievable,  inorganic,  coa« 
guhtion  of  the  blood,  I  cannot  conceive.  Does  not 
jelly  coagulate ;  and  what  is  it  but  a  p^rt  of  the 
blood  ?  Does  not  glue  congeal,  diflfolve,  and  conge^ 
again,  yet  what  is  it  but  an  animal  jelly  ?  Does  the 
blood  itfelf  ever  congeal  till  it  is  out  of  the  body,  or 
extravafated  in  aneuiifmal  facs?  When  it  is  out  of 
the  body,  it  coagulates ;  when  it  coagulates,  it  is 
dead :  coagulation  is  fo  far  from  refembling  the  con«> 
tractions  of  the  living  body,  that  it  is  the  markedl 
character  of  dead  animal  matter,  which  you  melt  and 
coagulate  again  and  again.  Shall  we  then  define  life 
by  faying,  coagulation  is  the  mark  of  the  vital  prin- 
ciple ? 
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c^le  i  If  (Of  we  give  the  mark  of  its  death  as  the  proof 
of  its  living  power. 

Bat  in  his  awkward  attempts  to  prove  this  point,  the 
anthor  has  brought  himfelf  into  great  fufpidon,  and 
of  courfe  into  great  difhonour,  by  two  experiments,  in 
vhich  he  endeavours  to  fhow  how  this  vital  power, 
like  die  life  of  a  perfeS  creature,  is  aflfeftsd  by  cold 
M.  In  page  79,  we  are  informed,  that  a  frelh  egg^ 
in  confequence  of  being  alive,  refifts  the  cold,  and  is 
frozen  with  great  difficulty ;  but  being  once  frozen 
and  thawed  again,  it  lofes  its  living  principle  and  its 
power  of  refitting  cold  at  once ;  it  freezes  now  at  the 
bmt  temperature  with  other  animal  matter,  fhowing  no 
longer  any  power  of  generating  heat,  or  refifting  cold. 

But  we  are  told  *,  that  the  blood « having  a  deter- 
nuDed  period  for  coagulating,  you  may,  during  that 
time,  freeze  the  blood,  and  it  will  thaw  agsun,  and 
yet  congeal  at  its  proper  time ;  and  be  tells  us,  that 
i^  had  very  cleverly  frozen  blood  in  the  very  time  of 
its  flowing  from  the  vein,  then  thawed  the  cake,  and 
fiiU  in  due  time  it  congealed.  Now  fince  the  egg 
fefiftt  cold  by  its  living  principle,  why  did  it  die  or 
loie  that  living  principle  when  converted  into  ice  ? 
^^  rather,  fince  the  blood  coagulates  through  its  living 
principle,  and  by  a  living  eflfort,  how  did  it  preferve 
^  living  principle  after  being  frozen  ?  This  proves 
furely,  either  that  the  blood's  coagulation  has  no  re- 
'^n  to  any  living  prihciple,  and  therefore  is  not 
defied  by  the  cold;  or  that  the  egg  has  a  living 
Puiciple  of  a  very  different  kind,  which  is  abfolutely 


♦  Pa^  87, 
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and  totally  eztinguilhed  by  cold.  I  am  fure,  that  hid 
Mn  Hunter  leen  thefe  two  experiments  brought  £ice 
to  face  in  this  manner,  he  would  have  put  one  of 
them  at  leafl:  back  quietly  into  the  portfolio  from 
which  they  both  came.  I  have  always  obferved,  that 
your  great  tellers  of  experiments  need  to  have  good 
memories ;  and  I  am  come  to  look  on  a  fuite  of  ez^ 
periments  as  coolly  as  upon  a  fet  of  neat  plans,  and 
figures  by  which  the  author  choofes  to  illufbrate  hit 
hypothefis. 

That  this  coagulum,  being  once  formed,  has  the 
power  of  becoming  more  perfectly  alive,  and  forming 
▼eflels  within  itfelf,  it  is  not  eafy  to  conceive.  Nothing 
indeed  is  more  common  than  clots  of  biood,  or  depo* 
fitions  of  the  coagulable  part,  becoming  highly  vaicu- 
lar>  by  veflels  fliooting  into  them  from  furrounding 
parts ;  but  this  is  of  no  value  in  Mr.  Hunter's  doc^ 
trine ;  this  is  not  the  faft  which  he  means  to  fpeak 
of;  this  is  much  too  natural  and  eafy  for  him: 
and  that  his  meaning  may  neither  be  mifrepre* 
fehted  nor  miftaken,  I  quote  his  words ;  ^^  When 
new  veifels  are  formed,  they  are  not  always  elonga^ 
tions  from  the  original  ones,  but  veffels  newly  formed^ 
which  afterwards  open  a  communication  with  the 
original/'  That  a  clot  of  mere  blood  (hould  have 
in  it  a  living  prmciple,  and  (hould  poflefs  through  that 
principle  the  power  of  forming  within  itfelf  arteries 
and  veins,  a  new  and  independent  circulation ;  that  it 
ihould  have  the  privilege  of  knowing  when  it  fhould 
exert  itfelf  thus,  is  really  wonderful  j  that  it  fliould 
have  fome  kind  of  intelligence,  or  confcioulhefs,  by 

which 
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vhioh  It  could  underfland  when  k  were  within  and 

vhen  without  the  body  ;  and  whether  in  certain  cir- 

cumftances  it  were  fit   that  fuch  veflels  fhould  be 

{oimed !    That  clots^  fhould  have  been  bufied  form-- 

iog  veflels  within  them  for  ages,  and  no  bo4y  ever 

bave  feen  the  procefs  going  on !    I1iat:  Mr.  Hunter, 

who  has  been  looking  out  for  vafcular  clots  for  thirty 

years,  never  fhould  have  feen  this  phenomenon,  is  ail 

very  Airprifrng.     Mr.  Hunter  falls  into  a  deeper  blun-* 

der  in  this  bufmefs  than  in  the  affair  of  the  frozen 

egg  I  he  abfolutely  never  law  a  proper  vafcular  clot. 

He  informs  us  mod  deliberately  in  page  91.  ^^  that  he 

thinks  he  has  been  able  to  injed  what  he  fufpefted 

to  be  the  beginning  of  a  vafcular  formation  in  a 

coagulum,  when  It  could  not  derive  any  veflels  from 

the  furrounding  parts.''     From  whence  then  did  this 

dot  derive  its  injection  ?  this  is  a  queftion  wliich  de« 

teds  at  once  what  Mr.  Hunter  was  doing,  and  puts 

this  experiment  pretty  much  upon  a  footing  with  the 

frozen  egg. 

To  fay  ^^  that  the  blood,  in  fome  circumftances, 
^es  living  parts  by  a  fort  of  contiguous  fympathy 
^  certainly  as  the  yet  recent  branches  of  one  tree 
^te  it  with  another,"  is  to  put  forth  a  fyllogifm^ 
^  which  both  major  and  minor  propofitions  are  un» 
tnie.  Firft,  It  Is  not  true,  that  It  is  the  juices  of  the 
tree  which  unite  the  graif  to  the  (lock ;  it  is  the  li« 
^  fibres,  and  the  living  veflels  of  both ;  and  unlefs 
hoch  be  alive,  the  procefs  muft  fail,  living  juices  would 
do  no  good.  Secondly,  though  the  juices  did  fo  unite 
or  glue  together  the  branches  of  a  tree,  that  were  no 
poof  of  the  juices  being  alive }  but  only  that  good 
Vol.  II.  G  juices. 
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juices,  whether  alive  or  not  alive,  were  neceflary  to 
the  procefs. 

Any  man  who  affirms  that  in  furgical  operations  it 
is  the  blood,  "  that  by'  a  contiguous  fympathy  unites 
the  part^,*'  (hould  have  fupported  his  aflertion  by 
this  further  argument,  that  without  blood  they  will  not 
unite.  Prove  to  me  only  that  frefli  cut  parts  are  not 
alive,  and  cannot  naturally  unite  without  the  afliftsCnc^ 
of  fome  foreign  power,  and  then  I  will  acknowledge 
willingly  that  they  are  altogether  beholden  to  the  in- 
termediation of  the  blood,  with  its  living  principle, 
and  fympathy  of  contiguity.  ' 

,But  it  is  very  fingular,  that  any  perfon,  even  the 
leaft  inftrufted  in  forms  of  reafoning,  (hould  have 
advanced  this  as  any  proof  of  living  principle  in  the 
blood,  "  that  mortification  immediately  follows  where 
the  circulation  is  cut  off;"  for  this  proves  merely,  that 
the  blood  is  one  of  many  ftimuli,  by  which  the  fyftem 
is  fupported,  in  fo  much,  that  each  limb  is  affected  jufl 
as  the  whole  body  would  be ;  and  whether  you  ftop 
the  blood,  which  is  one  ilimulus,  or  take  away  its 
beat,  which  is  the  flimulus  next  in  power  to  the  blood, 
the  limb  will  equally  die. 

To  fay  that  the  life  is  in  the  blood,  becaufe  the 
blood  being  taken  away  the  limb  dies,  or  becaufe  an 
animal  may  be  bled  till  it  dies ;  what  is  this  but  to 
jumble  all  diftinftion  of  caufe  and  effeft  ?  The  water, 
no  doubt,  is  the  life  of  the  mill,  and  the  plough-horfe 
is  the  very  life  of  the  plough  ;  for  the  mill  and  the 
plough  are  dead  the  moment  that  the  horfe  is  gone  or 
the  water  fails. 

Laflly,  we  are  told  "  that  it  is  by  the  contiguous 

II  fympathy 
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fympathy  of  the  blogd  and  body  both  being  alive/* 
that  they  both  work  upon  each  other  mutually :  but  is 
it  not  very  flrange  for  any  phyfiologift  to  forget,  that 
the  blood  is  at  lead  in  part  a  foreign  body,  that  it  muft 
be  continually  impregnated  with  air,  that  it  is  neither 
its  original  conftitution,  nor  thefe  prefuriied  fympa- 
thies  that  make  it  vital  blood,  that  it  becomes  vital 
blood  only  by  expofure  to  air,  and  that  if  this  foreign  • 
principle  be  not  continually  added,  the  folids  are  not 
wrought  upon  by  the  blood  ? 

X"]ie  natural  difficulties  of  this  do£trine  are  very 
gTcsLZ  i  for  it  feems  to  be  againft  all  the  laws  of  nature 
thac  any  fluid  ihould  be  endowed  with  life.  A  fluid 
i^  a  iDody  whofe  particles  often  are  not  homogeneous^ 
hav^  no  ftable  connection  with  each  other,  change  their 
pl^cre  by  motion,  change  their  nature  by  chemical  at- 
traEluons  and  new  jprangements ;  a  body  which  can 
have  no  perfeft  charafter,  no  permanent  nature,  na 
livicft^  powers  connected  with  it.  But  the  definition 
of  9.  folid  is  the  reverfe  of  this :  a  folid  among  every 
kind  of  metals,  earths,  or  foflils,  is  recognized  by  its 
pecialiar  form  and  arrangement  of  parts  :  and  in  the 
2uun3.al  body,  the  arrangement  of  particles  gives  the 
perxriaaent  unchanging  charader  of  each  part ;  and 
in  tilie  mufcles,  for  example,  or  in  the  nerves,  where 
feeling  and  irritability  chiefly  refide,  the  form  and 
meclianifm  of  the  folid  is  in  each  moft  peculiar,  and 
is  always  the  fame. 

^Vhat  is  this  blood  that  it  fliould  begin  life  and 
fupport  it,  and  diftribute  it  through  all  the  fyftem  ? 
Is  It  not  a  fluid  which  varies  every  hour,  now  richer, 
now  poorer,  now  loaded  with  falts,  now  drowned  in 

O  2  ferum. 
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ferum,  now  much,  how  fparlngly  fupplied  with  air^ 
BOW  darker  coloured,  now  red,  now  fully  fupplied 
with  chyle»  and  now  flarvcd  of  its  ufual  fupply  ?  Is 
it  not  loft  in  aftonifhing  quantities  in  hascnorrhagieSy 
and  drawn  very  freely  from  our  veins  upon  the  flight* 
eft  difeafe  ?  That  fuch  qualities  arc  confiftent  with  life 
in  the  blood,  is  what  I  cannot  believe.  But  I 
moft  eafily  imagine  how  the  fyftem,  having  by  fucceC 
five  operations  converted  the  food  into  chyle,  th 
chyle  into  blood,  and  fafhioned  the  nutritious  part  dk: 
the  blood  into  various  folids;  thefe  new  folids  ma 
partake  of  the  vitality  of  all  the  parts  to  which  the^ 
are  applied,  and  to  which  they  have  been  affimilated  b^ 
i^  peculiar  and  fo  flow  a  procefs. 

The  queftion  is  plainly  this  :  Shall  we  follow  the  g< 
neral  laws  of  the  fyftem,  fuch  as  phyfiology  ackno 
ledges  ?  or  fhall  we  admit  an  abfurd  novelty  witho 
proof  ?   Shall  we  allow  of  the  Ample  accident  of  coag 
lation  (an  accident  common  to  dead  fluids)  as  a  pro 
of  life?  or  fliall  we  foiget  thofe  ftupendous  proofs 
the  irritability  refiding  in  the  heart,  mufcles,  and  othe 
forms  of  our  living  folids,  and  which  is  the  fodrce 
all  the  various  aftions  of  the  body  ?   Shall  we  forg 
that  polypi,  worms,  infeds,   the  bloodlefs  parts   o 
fiflies,  the  uncoloured  parts  of  the  human  body,  ev 
plants  almoft  inanimate,  all  partake  of  life,  withou 
having  red  blood  in  their  fyftem,  or  having  it  reftrifte 
to  the  central  parts  ?   All  thefe  have  life  and  ^^tality. 
but  where  is  their  blood  ?  In  fliort,  the  queftion  plaini 
rcfolves  itfelf  into  this.  Shall  we  have  two  living  parts^ 
fluid  and  folid  ;  two  agents  acting  on  each  other  ?  e 
(hall  we  follow  the  common  law  of  the  ceconomy,  cal^ 

th 
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the  one  an  exciting  power,  while  the  other  receives  that 
excitement,  being  alive  only  chat  it  may  ftel  and  a£l 
according  to  the  degree  in  which  it  is  moved  ?  Shall 
ve  have  the  blood  communicating  life  to  all  the  body  ? 
or  the  body  only  alive,  and  the  blood,  like  various 
other  excitements,  ading  upon  it  with  thofe  powers 
v^hich  it  18  continually  acquiring,  without  acquiring 
along  with  them  any  (bare  of  life  ? 

But  Mr.  Hunter,  ill  contented  with  his  do£lrine 
tiimfelf,  he  even  who  began  with  givuig  to  the  blopd 
a.  vital  principle,  and  calling  it  the  former  of  new 
p3.Tts,  and  the  fubftance  whence  the  living  folid  de* 
rives  its  life,  hatches  a  new  dodrine  out  of  the  confu- 
(ion.  of  the  fird  ;  takes  from  the  blood  all  thofe  high 
privileges  in  the  fyftem  which  he  had  fo  freely  be- 
fto^ved  upon  it,  and  gives  them  in  full  perpetuity  to 
a  new  principle,  a  principium  vita:  difiufse,  which  he 
2tnnounces  thus : 

**  I  would  confider  that  fomething  (imilar  to  the 

fubftance  of  the  brain  is  difFufed  through  the  body, 

and  even  contained  in  the  blood ;  and  between  this 

Cviz.  the  matter  difiufcd  in  the  blood)  and  the  braia 

the  communication  is  kept  up  by  nerves/'  This  matter 

he  does  not  like  to  define,  but  he  mud  name  it ;  and 

f^^ving  obfcrved,  as  others  have  done,  that  a  mouthful 

^f  nonfenfe  founds  infinitely  better  in  Latin  than  in 

^ur  mother  tongue,  he  calls  it  the  "  Materia  vitsQ 

diflrufa/' — Concerning  this  diffufed  principle  of  life  he 

^ells  us,  that  every  part  of  an  animal  has  its  due  pro- 

portion  ;  it  unites  all  the  body  into  one  ;  *'  it  is  as  it 

^ere  diflfufed   through  the  whole   folids  and  fluids, 

WsAing  a  acceffary  conftituent  part  of  them^j  and  form- 

G3  ing 
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ing  with  them  a  perfeft  whole/* — The  terms  in 
which  this  dodlrine  is  propofed  are  hardly  more  intel- 
ligible than  thofe  in  which  he  argues  about  the  life 
of  the  blood ;  the  matter  itfelf,  refembling  the  fub- 
ftance  of  the  brain,  is  fuppofed !  the  manner  of  its 
union  with  the  blood,  is  fuppofed !  its  conne£tion  at 
once  with  the  fluids,  and  with  the  living  (blids,  is 
fuppofed  !  the  fort,  of  a  manner,  in  which  this  matter 
harmonizes  the  whole,  b  fuppofed !  >  and  now  the  coa- 
gulation, and  life  of  the  blood,  is  no  longer  an  effort  of 
the  life  of  the  blood,  but  of  the  materia  vitse  diffufa ; 
and  the  blood  does  not  form  the  folids,  the  blood  no 
longer  communicates  life  to  the  folids,  but  the  blood 
and  the  folids  are  both  at  once  animated  by  this  dif- 

TUSED  PRINCIPLE  OF  LIFE. 

No  one  need  triumph  over  a  doclrine  which  thus 
falls  by  its  own  weight;  but  this  muft  not  be  forgot- 
ten,  that  the  doctrine  of  the  life  of  the  blood  leads  to 
a  mean  contrafted  narrow  view,  not  merely  of  this  but 
of  higher  fubjcfts. 

Plants  have  aftive  and  irritable  fibres ;  by  the  moft 
curious  actions  they  drink  in  water ;  water  alone  they 
can  convert,  by  the  moft  fimple  mechanifm,  into  the 
jnoft  delicate  perfumes,  into  delicious  fruits,  or  into 
terrible  poifons.  "  There  ftands,"  fays  Blumenbach, 
^^  a  hyacinth  before  me ;  generations  of  thefe  flowers, 
of  which  this  is  the  laft,  have  grown  there  fucceflively, 
touching  the  furface  merely  of  a  little  water  j'*  but 
Ihall  Mr.  Hunter  perfuade  me  that  this  water  is  alive  ? 
^^  vel  hyacynthi  me  monent.*" 

♦  Page  27, 

I  thinly 
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I  think  I  may  fafely  conclude,  that  thefe  theorifts 
liave  done  the  fcience  no  good ;  themfelves  no  ho- 
nour ;  and  us  no  kind  of  benefit,  unlefs  it  be  an  ad- 
vantage to  know  that  by  none  of  thefe  ways  can  we 
arrive  at  a  knowledge  of  the  blood. 


QUALITIES  OF  THE  BLQOD. 

Blood  is  a  fluid  of  a  rich  and  beautiful  colour  ;  it 
is  vermilion-coloured  in  the  arteries,  ftrpng  purple  in 
the  veins,  and  black,  or  almoft  fo,  at  the  right  fide  of 
the  heart;  it  feels  thick  and  unduous  betwixt  the 
fingers,  is  of  a  flightly  faline  tade,  is  various  in  vari« 
ous  parts  of  the  body,  in  the  heart  or  at  the  centre  of 
the  circulation  different  from  what  it  is  in  the  glands, 
excretories,  and  all  the  extremities  of  the  body ;  dif- 
ferent in  the  liver,  among  the  inteflines,  in  the  cheeks, 
and  lips,  in  the  refervoir  or  finufes  of  the  head  and 
womb.  In  various  individuals,  but  much  more  in 
different  animals,  it  varies  with  their  funclions  and 
manner  of  life ;  it  is  more  or  lefs  perfecl  in  animals,  in 
birds,  in  fifties,  in  infects ;  it  is  thick  or  thin  ;  has  grofs 
particles  or  fmall ;  is  red  or  pale  ;  hot  or  cold ;  ac- 
cording to  the  creature's  life :  and  from  this  laft  va- 
riety, viz.  of  the  manner  of  life,  comes  our  divifion  of 
animals  into  thofe  of  hot  and  cold  blood. 

It  is  by  the  moft  fimple  and  natural  methods  that 
we  examine  the  blood  ;  fince  almofl  fpontaneoufly  it 
refolves  itfelf  into  three  parts;  the  crassamentum, 
the  SERUM,  and  the  red  globules  ;  for  in  a  cup  of 
blood  the  crafTamentum,  or  clot,  the  hepar  fangui- 
neum,  as  it  was^  called  long  ago,  floats  in  the  fcrum } 
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the  red  globules  are  engaged  in  this  clot,  and  give  it 
colour ;  the  ferum  may  be  poured  off,  the  coagulum 
may  be  wafbed  till  it  is  freed  of  the  red  parts  of  the 
blood ;  and  then  the  red  particles  are  found  in  the 
water  with  which  the  coagulum  was  waihed,  an^  the 
coagulum  remains  upon  the  drainer,  little  reduced  in 
fi^e,  pure  and  white,  the  gluten  or  fibrous  part  of  the 
l)lood.  Or  we  may  feparate  this  part  by  a  method 
which  Ruyfch  firft  taught  us ;  we  may,  while  the 
blood  is  congealing,  ftir  it  with  a  buncH  of  rods^  whea 
the  pure  and  colourlefs  gluten  gathers  upon  the  rods 
and  the  ferum,  with  the  red  particles  fufpended  in  it» 
remains  behind. 


OF  THE  RED  GLOBULES. 

The  red  globules,  as  we  have  obferved,  are  not  uni- 
verfal  j  yet  in  all  creatures,  even  in  colourlefs  infefts^ 
there  feem  to  be  formal  particles  in  the  blood ;  in 
white  infefts,  they  are  white,  in  green  infefts  they  are 
green,  in  moft  Infefts  they  are  tranfparent. 

The  red  globules  of  the  human  blood  are  eafily 
feen ;  they  are  bed  examined  with  a  fimple  lens,  the 
globules  being  diluted  in  ferum,  and  laid  upon  an  in* 
clined  plain,  not  in  water,  which  didblves  them  quick* 
!y,  but  in  ferum,  which  has  the  property  of  preferving 
their  globular  form. — The  fize  of  the  particles  of  the 
blood  varies  in  various  creatures ;  in  the  foetus,  they  are 
bigger  than  in  a  grown  animal ;  and  although  Leeu-^ 
wenhoek  thought  it  edential  to  his  dodrine,  to  fay^ 
*  that  they  were  alike  in  all  creatures,  we  know  beyond 
a  doubt  that  there  are  in  refped  to  the  fize  of  the 

animals 
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animals  the  ftrangeft  reverfes.  The  Skate  has  red 
gbbules  much  larger,  and  the  ox  has  globules  much 
iinaller,  than  thofe  of  a  man.  Fi(h  have  large  globules, 
ferpents  fmaller  ones,  and  Man  fmaller  ftilK  In  Man 
the  diameter  of  each  globule  is  much  lefs  than  the 
three  thoufandth  part  of  an  inch. 

There  is  in  the  eflfeft  of  lenfes,  or  in  the  nature  of 
thefe  globules,  fome  ftrange  refraction,  by  which  there 
feems  a  darknefs  in  the  *  centre  of  each  globule,  and 
thence  a  deception  which  has  been  univerfal ;  fo  that 
no  fingle  defcription  has  tallied  with  that  which  went 
before.  Leeuwenhoek  believed  that  he  faw  them  con- 
fifting  each  of  fix  well  compared  fmaller  globules : 
Hewfon  believed  that  they  were  bladders,  which  had 
^thin  them  fome  central  body,  loofe  and  moveable ; 
that  often  the  central  part  might  be  feen  rolling  in  its 
bag ;  and  that  fometimes  the  bladder  was  (hrunk  and 
ibrivelled  around  the  central  body,  and  could,  by  put- 
tmg  a  drop  of  water  upon  it,  be  plumped  up  again. 
The  Abbe  Torre  examined  them  with  fimple  lenfes 
too ;  but  they  magnified  fo  highly,  that  from  this  caufe 
iUhisnoify  miftake  has  arifen ;  for  he  ufed  not  ground 
k&fes,  but  fmall  fphericles  of  glafs  formed  by  dropping 
Bidted  glafs  into  water :  they  magnified  fo  much,  that 
to  him  the  central  fpot  appeared  much  darker ;  he 
fiW  that  thefe  were  not  globules,  but  rings.  He  fent 
lut  fphericles  of  glafs  and  his  obfervations  from  Italy, 
«s  own  country,  to  our  Royal  Society  ;  and  for  a  long 
^h3c,  though  nobody  could  fee  them,  (till  the  pub- 
Kc  were  annoyed  by  Abb^  Torre's  rings.  Falconer, 
^h  all  the  zeal  of  a  friend,  publifhcd  Hewfon's  difco- 
Tcri^  after  he  was  dead ;   lamenting,  as  we  all  muft 

do. 


go  OF    THE    BLOOD. 

do,  the  lofs  of  a  promifing  young  man..  FaIconex» 
thought  he  faw  thefe  globules,  not  as  fpheres  but  as 
flattened  fpheres ;  he  thought  he  faw  them  often  as 
they  rolled  down  the  inclined  plane  upoif  which  he 
placed  them,  turning  their  edges,  their  fides,,  their 
faces,  towards  the  eye ;  he  even  compared  their  flat- 
nefs*  with  that  of  a  CQin.  Many  authors  have  con- 
jedured  that  thefe  globules  are  compreflfed  when  they 
come  into  narrow  paffages,  and  expand  again  when 
they  get  into  wider  arteries.  This  Reichell  fays  he  has 
feen,  and  Blumenbach  believes ;  but  Blumenbach,  lefs 
eafy  of  belief  with  regard  to  all  thefe  ftrange  forms 
afcribed  to  the  particles  of  the  blood,  pronounces  his 
diffent  in  plain  terms.  "  They  appear,**  fays  he,  **  to 
my  eye  no  other  than  fimple  globules,  apparently  of 
mucus :  that  lenticular  or  oval  form  which  authors 
fpeak  of,  I  have  not  feen." 

.  The  following  are  their  chief  properties  with  rc^ 
gard  tp  the  reft  of  the  blood.  When  blood  (lands, 
they  fall  to  the  bottom,  becaufe  they  are  heavier  than 
the  other  parts  of  the  blood  ;  and  although  the  gluten 
entangles  them  while  it  is  forming,  ftill  it  is  to  be  no^ 
ticed  that  the  cake  is  always  redder  at  the  bottom ;  and 
when  by  weaknefs  or  difeafe  this  coagulation  is  very 
flow,  fome  globules  efcape  the  grafp  of  the  coagu* 
lum,  and  the  ferum  is  tinged  •with  red,  and  the  cake, 
though  coloured  at  the  bottom,  is  white  at  the  top^ 
or  has  the  buffy  coat.  Their  form  they  preferve  only 
while  in  the  blood,  and  feem  to  be  fupported  moro 
by  the  qualities  of  the  ferum  than  by  their  own  pro* 

r 

parties ;  for  if  mixed  with  water,  they  mix  eafily,  and 
totaly  difTolve ;  the  water  i$  red^  but  th^  glot}uIea  ara 
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gone;  when  we  mean  to  preferve  their  forms  for 
experiment,  we  muft  keep  them  in  ferum,  or  muft 
make  an  artificial  ferum  by  impregnating  water  with 
lalts.  Their  quantity,  in  regard  to  the  whole  mafs, 
varies  loj  that  the  appearance  of  the  blood  is  a  real 
index  of  health  or  difeafe:  in  difeafe  and  weaknefs, 
the  blood  is  poor  and  colourlefs;  in  health  and 
Ibrength,  it  is  rich  and  florid  ;  by  labour,  red  particles 
inay  be  accumulated  in  a  wonderful  degree ;  in  hard 
vorkmg  men  they  abound ;  they  may  be  accumu* 
lated  by  dxercife  into  particular  parts,  as  in  the  wings  y 
of  Moorfowl  or  Pigeons,  and  in  the  legs  of  common 
Hens.  In  ihort,  the  red  globules  ate  numerous  in 
health ;  in  large  and  ftrong  creatures ;  and  in  the  centre 
of  the  fyftem,  where  they  often  circulate  when  (as  in 
filhes)  all  the  flefh  is  colourlefs  ;  in  fUch  a  fyftem,  par«» 
titular  glands  only,  or  vifcera,  as  the  liver,  ftomach, . 
or  fpleen,  are  coloured  with  blood,  and  but  a  fmall 
proportion  circulates  in  the  great  veifels  round  the 
heart. 

The  rednefs  of  thefe  particles  is*  a  peculiarity  for 
^hich  we  know  no  meaning  nor  caufe.  The  greateft 
phyfiologiils  have  afcribed  it  to  the  iron  of  the  blood ; 
hot  when  we  refleft  how  many  various  colours  iron 
gives  in  its  various  ftates;  when  we  refieft,  that 
the  unknown  caufe  which  gives  colour  to  the  iron  may 
give  colour  to  the  blood ;  when  we  refleft,  that  of  this  • 
crocus  of  iron  we  can  hardly  procure  one  poor  grain 
irom  four  hundred  grains  of  thefe  red  particles  of  the 
Uood  ;<-»we  cannot  but  be  confcious  ths^t  this  peculi<» 
9Hty  is  not  yet  explained^ 
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COAGULABLE    LYMPH. 

The  coagulable  part,  the  cake  which  is  left  whc 
we  wafh  away  the  red  globules,  is  by  far  the  moft  in 
portant.  part  of  the  blood,  the  moft  univerfally  di 
fufed  in  the  animal  fyftem,  the  ftioft  necefiary  for  tli 
fupply  and  growth  of  parts.  It  forms  all  the  fdfds 
and  in  its  properties  refembles  them  moft  curiouily 
for  this  cake,  when  waflied,  is  white,  infipid,  extreme! 
tenacious,  and  very  fibrous ;  can  be  drawn  out  greatly 
and  it  is  the  coagulation  of  this  part  that  madces  ti 
long  fibrous  ftrings  which  we  find  in  the  t6b  whe 
bleeding  a  patient  in  the  foot  in  very  hot  water.  Bein 
nightly  dried,  it  ihrinks  into  a  fubftance  Ijke  parol 
ment ;  being  hardened  by  heat,  it  becomes  like  a  -piec 
of  horn  or  bone ;  when  burnt,  it  fbrinks  and  crackle 
with  a  very  fetid  fmell,  like  the  burning  of  feather 
woo],  flefh,  or  any  other  animal  fubftance ;  by  whk 
we  know  it  to  be  the  part  of  the  blood  which  is  th 
moft  perfectly  animalized,  and  the  moft  ready  to  b 
aflimilated  with  the  living  folids.  When  diftilled^  i 
gives  ammoniacal  fait  and  alkaline  water,  and  a  ver 
thick  heavy  fetid  oil,  and  much  mephitis,  which  ax 
the  marks  of  the  moft  perfect  animal  nature ;  and  afte 
burning  it,  the  reflduum  is  a  phofphate  of  lin^e,  or,  u 
other  words,  the  earth  of  bones. 

Its  peculiar  properties,  as  it  appears  in  the  blood,  ar 
few ;  its  relation  to  the  body  is  very  furpriftng ;  hoi 
the  body  acquires,  and  how  it  applies,  this  moft  im 
portant  part  of  the  blood,  we  ftiall  next  explain. 

The? 
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There  is  no  part  of  our  food  which  does  not  contain 
this  gluten  in  a  large  proportion.     With  regard  to 
aaimal  food,  this  is  to  be  remembered,  that  except 
the  fat  and  the  earth  of  bones  (which  is  in  a  wonder- 
£ally  fmall  proportion),  the  whole  is  gluten.     A  piece 
of  animal  food  we  can  firft  wafh  clear  of  its  blood  till 
it  be  colourlels,  and  then  boil  with  a  ftrong  heat  till  it 
is  converted  into  jelly  merely.    jEggs.  contain  an  animal 
C^luten  feparated  and  entirely  formed ;  the  final  ufe  of 
^Af  hich  is  to  enter  into  the  inteftines  of  the  chick,  and 
douriih  it.     Milk  contains  in  its  curdy  part  a  perfe& 
Sltiten,  which  is  eafily  feparated,  and  when .  perfeft 
<x>aigulates  with  acids  like  blood.     Oyfters,  ihell-fiili^ 
Afiies  of  all  kinds,  are  fo  entirely  formed  of  gluten, 
cli^t  Qiany  of  them  can  be  boiled  down  to  a  perfed 
jelly.     With  regard  to  our  vegetable  food,  this  is  to 
be  remembered,  that  much  of  it  is  already  formed 
into  gluten,  and  is  ready  to  be  aifimilated  into  an  ani- 
mal nature.     If  we  knead  up  flour  with  cold  water 
mto  a  cake,  the  wafhing  of  that  cake  refembles  the 
procefs  of  wafliing  a  coagulum  of  blood ;  for  while  we 
hoU  it  in  our  hand,  and  pour  cold  water  upon  it,  the 
water  as  it  runs  oflf  carries  along  with  it  a  white  amy* 
boeoos  matter,  which  is  ftarch ;  along  with  this  there 
IS  much  faccharine  and  mucilaginous  matter ;  but  the 
^oA  denfe  and  folid  part  of  the  cake  remains  in  the 
'^and.    This  is  the  gluten  of  the  vegetable  left  alone, 
Jtifl:  as  the  gluten  of  the  animal  is  wafhed  pure  of  the 
f^  blood ;  and  this  vegetable  gluten  is  very  tough,  fo 
^t  the  whole  cake  may  be  drawn  out  into  one  long 
^^K*    It  is  fo  tenacious  and  fo  hard  when  dry,  that 
^^  has  been  long  ufed  as  a  cement ;  and  it  fo  precifely 

refembles 


I 
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refenibles  the  animal  gluten,  that,  put  them  together^ 
and  you  can  fee  no  diftinftion.  It  fhrinks  alfo  with 
heat,  and  is  converted  into  a  fubllance  like  parchment 
or  horn.  It  firfl:  melts  with  heat,  and  then  bums  like 
feathers  or  hair;  and  by  diftillation  it  gives  only 
alkaline  ammoniacal  falts  and  fetid  oils ;  it  wants  no 
mark  of  perfect  analogy  with  our  animal  gluten,  and 
we  can  be  at  no  lofs  to  think  whence  all  our  neceflary 
fupplies  arife :  and  flour,  though  it  is  the  richeft,  in 
this  highly  nutritious  part  fcarcely  exceeds  com,  barley^ 
potatoes,  peafe  and  beans,  and  all  thofe  vegetables 
called  legumina,  upon  which  chiefly  we  depend  for 
bread,  or  a  fubftitute  for  bread.  Thefe  do  not,  indeed^ 
contair^  this  vegeto-animal  matter  direftly  or  entirely 
formed ;  but  they  confift  of  a  jelly  analogous  to  all  the. 
white  or  gelatinous  parts  of  the  human  body ;  as  vege* 
table  jelly,  it  has  a  vegetable  character,  it  ferments 
and  becomes  acid ;  while  animal  jelly,  as  belonging 
to  the  animal  body,  has  other  characters,  it  becomes 
putrid,  and  affords  alkalis  only :  but  how  eafy  this 
converfion  muft  be,  I  need  hardly  fuggeft. 

What  paffes  within  the  animal  body,  or  how  this 
gluten  is  diredlly  applied,  we  never  can  know ;  but 
we  fee  how  all  the  body  is  compofed  of  gluten,  and 
no  analyfis  of  any  fingle  part  has  ever  difappointed 
lis.  A  mufcle  being  fqueezed,  and  thorougly  cleanfed 
of  blood,^  waihed  in  fpirits  of  wine,  and  again 
cleaned,  is  feen  plainly  to  be  but  a  peculiar  form  of 
coagulable  lymph.  An  anatomical  preparation  wafhed, 
and  purified  as  it  is,  confifls  of  mere  lymph  retain* 
lag  its  primitive  ihape.  A  bone  being  infufed  in 
any  mineral  acid^  or  in  vinegar,  its  earthy  parts  are 

diflfolved 
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(iiflblved  even  to  its  centre;  it  becomes  foft  and 
flexible)  ftill  retains  the  form  of  a  bone ;  but  what  re- 
mains is  merely  coagulable  lymph.    And  though  Four- 
aoy  is  certainly  right  in  faying  the  coagulable  lymph  is 
that  part  upon  which  nature  fixes  irritability  or  the 
contractile  power,  he  fhould  have  added,  ^^  but  this 
gluten  is  moreover  in  the  animal  body  the  bafis  of 
every  part  which  poffeflTes   life;*'    it  conftitutes,    in 
mith,  no  lefs  than  nine-tenths  of  the  folids  of  the 
whole  body.     The  membranes,   ligaments,  tendons^ 
periofteums,  and  all  the  white  parts  of  the  animal 
body,  confift  entirely  of  this  j  and  it  is  the  bufinefs  of 
cookery  to  boil  them  down  into  this  jelly.     It  is  this 
fibrous  part,  then,  which  is  fecreted  by  the  veflels  for 
repairing  all  the  wades  and  all  the  accidents  of  the 
body  J  when  a  mufcle  Is  wafted  by  violent  action,  or 
by   fevers,  or  by  long  confinement  is  abforbed,  glu- 
ten is  fecreted  to  fill  it  up ;  when  a  bone  is  broken, 
niuch  of  this,  jelly  is  depofited  in  a  bed  for  veflels  to 
ftretch  into,  and  a  new  bone  is  quickly  formed  j  when 
foft  parts  are  cut,  gluten  is  poured  out  betwixt  them ; 
^hen  vifcera  are  inflamed,  pure  gluten,  white,  and 
membranaceous-like,   is  poured   out  betwixt   them ; 
when  the  uterus  is  to  be  prepared  for  receiving  the 
inipregnated  ovum,   gluten  is  poured  out   into   the 
Womb ';  and  in  all  thefe  cafes  it  is  the  foundation  of  a 
ttnion  with  the  furrounding  parts.     In  fliort,  tnis  gluten 
forms,  nourlflies,  fupports,  reftores  the  parts  of  the 
^mal  body;    but    far    from   confidering   it   either 
finiply,  or  along  with  red  globules,  as  containing  the 
principle  of  life,  I  find  it  as  pcrfeft  in  dead  vegetables 

as 
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as  in  living  animals  j  and  view  it  only  as  that  pattu 
cular  form  of  matter  which  nature  has  wifely  appcMiMd 
for  our  chief  nourifhment  and  fupport  ^. 


THE    SERUM* 

I 

The  ferum  is  the  thinned  and  mod  fluid  part  of 
the  blood,  which  dilutes  the  other  parts,  and  receives 
all  thofe  extraneous  fubftances  which  often  circulate 
in  our  fyftem :  this  mud  be  kept;  in  view  when  its 
properties  are  to  be  told,  for  though  it  fo  exz&ly 
refembles  the  white  of  an  egg,  that  fome  have  in  com- 

*  It  will  eafily  be  perceived,  that  here  I  choofe  to  fink,  in  this 
general  defcription,  all  thofe  lefTcr  diftindions  which  arc  fb  iin<^ 
perfelftly  proved.  Diftindlions  betwixt  the  gluten  and  the  albu* 
men  or  ferum  in  animals,  or  betwixt  the  vegeto-animal  gluten 
and  the  ftarch  in  vegetables,  I  hold  to  be  Tery  vain;  thefe  are 
but  various  ftagcs  of  the  fame  product ;  what  is  lefs  perfed  in  the 
albumen,  is  more  perfed  in  the  gluten  ;  and  a  little  more  or  a 
little  lefs  of  the  oxygene  or  acidifying  principle,  makes  perhaps 
all  the  difference  :  thefe  parts,  as  they  are  more  or  lefs  perfcdl, 
contain  more  or  lefs  of  this  principle,  and  are  more  or  lefs  ready 
to  congeal ;  both  kinds  of  jelly,  when  treated  with  nitrous  acidf 
give  out  azotic  gas;  azotic  gas,  united  with  hydrogene  gas^ 
forms  the  volatile  alkali ;  and  the  giving  out  of  this  azotic  gas 
to  nitrous  acid,  or  the  forming  of  the  volatile  alkali  in  the  ad  of 
putrefying,  are  the  chief  tefts  by  which  animal  matter  i^knowii* 
Then  to  make  formal  diflin^ions  betwixt  the  tendinous  and  the 
flefhy  paitt  of  animals,  and  to  call  the  Hril  gelatinous  and  the 
latter  glutinous  parts,  as  formed  of  the  proper  gluten,  fcems  very 
vain ;  and  not  lefs  fo  to  make  effential  di(lin6Hons  betwixt  the 
gelatinous  parts  of  vegetables  and  thofe  of  animals,  iince  the 
flight  change  of  proportion  of  azot  or  oxygene  mud  make  the 
whole  difference  when  thefe  vegetable  jellies  are  a/Fumed  into  the 
living  fyftem  and  completely  analyfed. 

paring 
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paring  the  two,  written  whole  pamphlets  upon  the 

fubje£t,  and  named  it  the  Albuminous  Fluid,  although 

it  coagulates  like  gluten,  although  it  putrefies  like 

flefh,  although  it  gives  out  upon  diflillation  ammonia 

and  a  black  and  fetid  oil ;  yet  it  is  mod  naturd  that 

along  with  thefe  it  fhould  contain  alfo  fome  foreign 

bodies,  as  a  faccharine  or  extractive  matter,  belonging 

to  vegetables,  and  fome  proportion  of  the  oxalic^  ma* 

licy  or  oth^  vegetable  acids. 

Serum  Or  the  albumihous  fluid  is  like  whey,  of  a 
yeIlowi(b,  or  rather  greenilh  colour,  of  an  unduous 
or  flippery  feeling  among  the  fingers ;  it  is  flightly 
Valine,  and  its  fait  is  chiefly  of  an  alkaline  nature ;  it 
<^ontains  foda  completely  formed,  by  which  it  turns 
Vegetable  reds  to  green ;  it  coagulates  firmly  with  a 
^^at  much  lower  than  that  which  makes  it  boil  j  be-  V; 
*^S  dropped  mto  hot  water»  it  coagulates  as  it  falls ; 
^y  150  degrees  of  heat  it  coagulates  into  an  albumen 
like  the  white  of  an  egg  ;  but  if  gradually  evaporated, 
^'^c  cake  which  remains  is  quite  fimilar  to  the  gluten 
^^  the  blood.  It  is  upon  this  alkali  that  the*  fluidity 
^^  the  ferum  feems  to  depend ;  fpirits  of  wine  do  in- 
**^ed  feem  to  congeal  the  blood,  but  it  is  not  a  true 
^^^gulation,  fince  it  depends  merely  on  the  avidity  of 
H^if  its  for  water,  by  which  the  fpirit  of  wine  takes 
^*^e  water  to  itfelf,  thickens  the  ferum,  and  makes 
^^e  whole  turbid  ;  but  acids  produce  a  true  coagula- 
tion by  feizing  that  alkali  on  which  the  fluidity  truly 
depends. 

To  lay  that  lime  'coagulates  the  ferum,  but  mehs 

^Own  the  lymph,  is  by  no  means  to  eftablifh  a  rational 

^t(lin£tion  betwixt  the  cake  of  gluten  and  this  gluten 

YoL.  IL  H  which 
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which  the  ferum  holds  diflfolvcd  :  till  fome.  d^cifivcf 
difference  be  proved  important  to  the  whole  fyftem,  I 
cannot  but  believe  that  they  are  one  ;  nor  can  I,  when 
I  fee  the  water  which  waflics  the  coagulum  impreg- 
nated  with  gluten,  believe  that  there  is  any  difference. 
Yet  we  need  not  wonder  that  fuch  ignofant  unmeaning 
diftinflions  as  thefe  (hould  have  been  made,  fmce  the 
halitus  of  the  blood,  or  that  vapour  which  rifes  from 
it  while  it  cools,  v^as  examined  with  a  mod  ludicrous 
aiFcclation  of  accuracy,  though  it  is  mei:ely  water  alone^ 
having  a  flightly  urinous  fmell,  from  irs  connexion 
with  the  blood. 

The  ferum  dilutes  the  whole  mafs,  and  no  other 
fluid  can  we  fmd  fo  fit  to  hold  in  folution  a  proportion 
of  gluten,  or  fo  fit  to  fupport  the  form  of  the  red  glc« 
bulcs,  or  fo  fit  to  pafs  eafily  and  fmoothly  along  all  the 
delicate  yeffels,  without  exuding  through  the  pores. 
For  in  truth  it  is  with  \\}e  f^uai  as  with  our  injeflions  ; 
ri  we  injeft  fimple  water,  it  exudes  at  every  pore,  and 
>he  whole  cavities  are  filled,  and  thevvhole  body  fwell- 
cd  find  bloated;  but  when  we  mix  fize,  /.  e,  gluten, 
common  glue,  with  our  water,  it  penetrates  to  the  ex- 
ircmed  parts,  yet  ftili  keeps  in  the  channels  of  the  ar- 
icrics,  and  often  returns  by  the  veins. 

The  whole  fabric  of  the  bhcd  fliould  now  be  expo* 
fed  in  one  continued  view,  confiiUng  of  three  diftinft 
parts,  whofc  u^t'^  are  the!c  : 

.  Fird,  we  fee  the  oLRum  diluting  and  tempering  the 
whole,  prefciving  its  lubricous  and  fluid  form,  con- 
taining an.l  diiiolving  all  foreign  matters  which  may 
have  got  accefs  to  the  fyflem,  and  running  them  ofl 
by  various  excrctoriesj  for  the  fecretions  are  chiefly 

from 
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from  the  ferum,  containing  gluten  enough  to  fupport 

Ae  tenuity  of  the  blood,  fait  enough  to  keep  the  red 

globules  in  their  form,  and  conveying  alfo  a  fufEciency 

of  lymph  into  the  moll  delicate  and  bloodlefs  parts  of 

the  body :  and  this  above  all  is  a  moft  fingular  pro* 

perty  of  the  ferum,  that  it  admits  freely  the  air  to  pafs 

through  and  impregnate  the  blood  ;  for  when  the  coa- 

gulum  of  the  blood  is  drowned  deep  in  its  ferum,  if 

turned  up  and  expofed  to  air  it  reddens ;  which,  if  oil» 

njucilage,  water,  or  any  other  fluid,  be  fubftituted  in- 

ftcad  of  ferum,  it  will  not  do. 

Next,  we  fee  the  red  globules  of  large  diameter,  but 
'^  quantity  very  fmall,  /.  e.  in  proportion  to  the  whole 
'yftem  ;  of  large  diameters,  that  they  may  not  go  into 
the  very  minute  veflels,  and  in  fmall  quantities,  becaufe 
^^ey  are  accumulated  round  the  heart  and  in  the 
greater  veflels. 

And,  laftly,  the  gluten  is  the  moft  important  part  of 
^*^e  blood ;  that  which,  being  diifolved  in  the  ferum, 
P^tvades  even  the  moft  exquifite  veflels  of  the  fyftem  } 
^Oe  part  from  which  all  our  folids  are  formed,  and  into 
^^^hich  all  our  folids,  and  even  fluids,  can  be  refolved. 
'^ut  allowing  for  the  various  proportions  of  the  water 
^hich  dilutes  the  ferum  and  the  red  globules  (Whofe 
^pordoa  to  the  fluids  cannot  be  named  it  is  fo  fmall), 
feme  faccharine  or  extradiv^matter  which  is  in  the 
km  of  the  blood — what  is  there  except  gluten  in  all 
^«^c  animal  fyftem  ?  Serum,  coagulum,  flefli,  tendons, 
"^Saiments,  bones,  all  are  compofed  of  it ;  and  when 
gluten  is  thus  united  to  the  folids,  forming  with  theca 
^^<le  individual  bodyj  it  acquires  new  powers,  and  is 
^*UJced  alive. 

H  2  This 
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This  analyfis  of  the  blood  contains  the  analyfis  o 
altnofl  all  the  humours  or  fecretions  of  the  body 
Obferve  how  nearly  the  urine  refcmbles  the  feram 
indeed  the  urine,  like  the  ferum,  preferves  the  pecuUa 
form  of  the  red  globules,  and  fweat  is  but  a  ferun 
loaded  with  falts ;  obferve  how  little  faliva  difiers  fron 
the  ferum  ;  obferve  bow  perfedlly  the  ferun>  refemblc 
milk,  fince  mixing  ferum  with  water  produces  a  milk; 
fluid,  that  isy  a  fluid  which  gathers  c^ream  on  the  top 
and  coagulates  with  acids  and  heat.  The  water  o 
dropfies  is  purely  ferum  ;  the  mucus  of  hollow  pal 
fages  is  little  elfe  than  infpiffated  ferum  ;  the  bile  it 
felf  is  faid  to  be  imitated  by  keeping  putrid  blood 
In  fliort,  it  is  obvious  that  on  the  coagulable  lympl 
depend  all  the  internal  fecretions,  /.  e.  for  fupplyinj 
the  waftes  of  the  fyftem,  for  enabling  it  to  grow,  fo 
repairing  bruifed  or  cut  flefli,  or  broken  bones ;  tha 
on  the  ferum  which  dilutes  the  blood,  and  contain 
all  fuch  foreign  bodies  as  might  be  injurious  to  th 
i'ydem,  all  the  excretions,  as  urine,  fweat,  laliva 
tears,  &c.  &c.  depend  *. 

•  When  the  blood  and  folids  of  anlmid  bodies  come  to  be  n 
fulved  into  their  ultimate  parts,  wc  find  a  variety  of  coinbtnatioi 
wjiich  belongs  to  another  fciencc,  and  which  in  this  place  it  wci 
tedious  to  explain.  But  dill  there  is  one  great  diilintlion  betwi: 
animal  and  vegetable  matter,  which  (hould  not  be  left  unnocicei 
Anim^tl  matters  always,  when  diflblved  by  nature,  fall  into  a  pt 
trtd  {^ate,  and  give  only  volatile  alkali.  Vegetables,  wbea  the 
diflblvc,  fall  into  fermentation,  and  produce  acids  or  wine;.n< 
that  alkalis  are  neceffariiy  contained  in  their  formal  (late  in  tl 
animal  body,  but  that  the  animal  body  contains  much  mephit 
or  bails  of  nitrous  air,  which,  combining  with  the  infTammab 
air  afforded  by  decompofcd  v  ater  or  by  their  oils,  forms  the  T< 
latilc  alkali. 

^  I  hav 
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I  have  faid,  "  that  the  blood  is  a  fluid  of  a  rich  and 

beautiful  colour ;  vermilion-coloured  in  the  arteries, 

ftrong  purple  in  the  veins,  and  black,  or  almoft  fo,  at 

the  right  fide  of  the  heart."     When  we  open  the  tho- 

of  a  living  Dog,  the  lungs  collapfe,  the  heart  foon 

to  play,  the  Dog  languiflies,  expires,  is  revived 

when  we  blow  up  its  lungs : — then  begins  again         )  f^ 

motion  of  the  heart,  the  black  blood  of  the  right 

uricle  is  driven  into  the  lungs  ;  the  blood  goes  round 

the  left  fide  of  the  heart  of  a  florid  red  \  and  this 

J>urple  blood  of  the  veins,  the  vermilion  blood  of  the 

«jrrcries,  the  change  happening  fo  plainly  from  ac- 

^efi  of  air,  is  a  phenomenon  of  the  mod  interefting 

ure,  and  binds  us  to  look  into  the  doftrines  of 

smlftry    for    the    folution    of   a  phenomenon   to 

Ixich  there  is  in  all  the  animal  economy  nothing 

^qiial. 

It  18  the  ftudy  of  air  and  aerial   fluids  that  has 

i>r  ought  to  light  all  the  beautiful  difcoveries  of  which 

«i."iodem  chemiftry  can  boaft.     The  fimplicity  of  the 

*^^  in  chemiftry,  the  corredlnefs  of  the  reafoning, 

^Hc  grandeur  which  now  the  whole  fcicnce  aflumes,  is 

'^^ly  pleating ;  and  makes  us  not  without  hope,  that 

^y  this  fcience,  all  others,   and  ours  in  an  efpecial 

**^anncr,  may  be  improved  ;  for  the  aftion  of  veflels 

^ill  do  much  in  forming  and  changing  our  fluids  :  all 

^Hc  reft  is  chemiftry  alone. 

The  older  chemifts  were  coarfe  in  their  methods, 
«^old  in  their  conjedures,  in  theory  eafily  fatisfied  with 
^Hy  thing  which  others  would  receive.  They  conde- 
scended to  repeat  inceflantly  the  fame  unvarying  pro- 
^eli  over  each  article  of  the  materia  medica ;  and 

H  3  among 
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among  hundreds  of  medicinal  plants  which  they  bad 
thus  analyfed,  they  could  find  no  variety  of  prind? 
pics,  nor  any  other  variety  of  parts  and  names  than 
thofe  of  phlegm,  and  oil,  and  alkali,  and  acid,  and 
fulphur,  and  coal.  By  this  they  difburthened  thdf 
confciences  of  all  they  knew,  pleafed  their  fcholar^, 
and  fet  the  phyftcians  to  work,  forming  magnificent 
theories  of  falts,  fulphurs,  and  oils ;  for  fuch  has  evep 
been  the  connexion  of  chemiftry  with  phyfiology,  that, 
good  or  bad,  they  have  ftill  gope  hand  in  hand. 

The  older  chemifls  thought  that  they  had  arrived 
at  the  pure  elements,  while  they  were  working  gro&- 
ly  among  the  grofl'er  parts  of  bodies.  They  could 
know  nothing  of  the  aepal  forms  of  bodies,  for  they 
allowed  thefe  part$  to  efcape.  When  their  fiibjeftSi 
by  extreme  force  of  heat,  rofe  upwards  in  the  form 
of  air,  no  further  inveftigation  was  attempted ;  it 
was  fuppofed  that  the  fabjedb  of  their  operation  wa^ 
confumed,  annihilated,  wafted  into  air,  and  quite 
gone.  When  they  thus  (topped  at  airs,  they  flopped 
where  only  their  analyfis  became  interefting  or  fimr 
pie;  flopping  where  they  flopped,  among  their  oils 
and  fulphprs,  they  made  their  fcience  a  mere  rhapfodj 
of  words.  Philofophy  they  confidered^o  little,  as  not 
to  know  that  the  lighteft  air  is  really  a  heavy  body,  and 
that  with  weight  and  fubflance  other  properties  mufl  be 
prefumed. 

Modern  chemiflry  begins  by  afluring  us,  that  thefc 
^irs  are  often  the  denfeft  bodies  in  the  rareft  forms  ; 
that  airs  are  as  material,  as  manifefl  to  the  fenfes,  as 
fairly  fubjedt  to  our  operations,  as  the  denfe  bodies 
ffofn  which  they  are  produced :  That  it  is  heat  alone 

(afubr 
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« 

(a  fubftance  which  irrefiftibly  forces  its  way  into  all 
bodies)  that  converts   any   fubftance  into  the  aerial 
form  :    That  fome   bodies   require   for  their  fluidity 
merely  the  heat  of  the  atmofphere,  and  fo  cannot  ap- 
pear qn  this  planet  in  any  foHd  form :  That  others  re- 
quire fome  new  principle  to  be  added,  in  order  to  give 
thenv  the  gafeous  or  aerial  form  :    That  others  re- 
quire very  intenfe  heat  to  force  them  into  this  ftate;- 
hut    that  all  aerial  fluids  arife,  or  muft  be  prefumed  to 
ar i  fe,  from  fome  folid  body  or  bafis,  which  folid  bafis  is 
dilsLted  by  heat  into  an  air.     The  folid  bafis  of  fome 
airs   can  be  made  apparent,  as  of  fixed  air  which  pro- 
ceeds from  charcoal ;  others,  as  pure  air,  or  azotic  air 
(th^   great  conftiruents  of  our  atmofphere),  cannot  be 
px*c>c3uced  to  view  into  any  folid  form.     But  thofe  airs 
^»^H  1  ch  cannot  be  exhibited  in  any  folid  form,  can  yet 
be     ffb  combined  with  other  bodies  as  to  increafe  their 
i^ht,  and  give  them  qualities  of  a  Very  peculiar  na» 
s  ;  and  thefe  airs  can  be  alternately  combined  with 
a    bcDdy  and  abftrafted  again,  adding  or  abftrading 
ftc>€"»i  its  weight  and  chemical  properties,  not  only  in  a 
Pei-ceptible,  but  in  a  wor-lerful  degree ;   fo  that  thefe 
^bflraftions  and  combinations  conftitute  fome  of  the 
^^ofl  general  and   important   fads.     When  the  old 
ch^mifts,  then,  neglecled  to  examine  thefe  airs,  they 
^^fi^ained  from  examining  the  laft  elements  of  bodies 
^^  ^he  very  moment  in  which  they  came  within  their 


lat  thefe  mufl:  be  the  mofl:  material  and  impor- 
^a^t  fefls  .in  all  the  fcicnce,  it  is  eafy  to  explain ;  for 
^^^^txiiftry,  ever  fince  it  has  been  a  fcience,  has  refted 
^P^O.  one  (ingle  point.    There  are  certain  great  ope- 

H  4  rations 
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rations  in  chcniiftry  which  we  perceive  to  have  the 
ftrifteft  analogy  with  each  other,  or  rather  to  be  the 
fame ;  the  operations  are,  the  combuftion  of  inflam- 
mable bodies,  the  lefpiration  of  animals,  the  caldna? 
tion  of  metals  ;  ^nd  ^^hatever  theory  explains  one  ex* 
plains  the  whole.    The  older  chemids  obferved,  that 
when  they  burnt  an  inflammable  body,  the  furroun- 
ding  air  was  contaminated,  the  fubftance  itfelf  wa$ 
annihilated,  nothing  remained  of  its  former  (sxiftence 
but  the  foul  air ;  ^nd  they  fuppofed  that  this  inflamr 
mable  body  confided  of  a  pure  inflammable  princi* 
pie,  which  was  the  fubftance  which  fpoiled  .the  air, 
leiTening  its  bulk,  and  making  it  ynfic  for  fppporting 
any  longer  either  combuflion  or  animal  life.    When 
qn  animal  breathed  in  confmed  air,  they  found  the 
phenomenon  ftill  the  fame ;  the  animal  contaminated 
the  air,  and  expired  itfelf;  left  the  air  unfit  for  burn^ 
ing  or  breathing,  loaded,  as  they  fuppofed,  with  the 
inflammable  principle.     When  they  calcined  a  meta) 
(which  is  done  merely  by  heating  the  metal  and  ex- 
pofing  it  to  air),  they  found,  as  in  thefe  other  opera* 
tjons,  the  air  contaminated,  the  metal  lofmg  its  me- 
tallic luftre,  du£tility>  and  all  the  marks  of  a  metal,— r 
acquiring   (in  certain  examples)  new  qualities,  |ike 
thofe  of  fome  mineral  acid,  and  becoming  of  courfe  ^ 
moft  cauftic  drug ;  but  above  all,  they  uniformly  ob- 
ferved  the  metal  to  increafe  in  weight. 

To  account  for  all  thefe  difcordant  changes  was 
tlie  moft  difficult  part  of  all :  it  was  indeed  eafy  to 
fay,  that  combuftion  was  the  giving  out  of  an  inflam-r  ' 
mable  principle  to  the  air  ;  and  to  fay  concerning  re- 
fpiration,  that  it  was  the  bufmefs  of  the  air  tq  take 
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continually  the  fuperabundant  phlogifton  of  the 
blood;  but  how  a  metal  ihould  pafs  from  a  mild  to 
Z  rx^cft  acrimonious  and  cauftic  ftate ;  and  above  all, 
ha\ii^  by  the  lofs  of  its  inflammable  principle  it  ihould 
not:   lofe  in  weight,  but  increafe  in  weight !  This  was 
the    Gordian  ]uiot  lyhich  they  had  to  untie,  and  which 
tbcjf  cut  luftily,  betaking  themfelves,  in  defiance  of  all 
piM  Ipfophy,  to  the  abfurd  projeft  of  a  principle  of  ab« 
IbLa^te  lightne&«    They  all  agreed  to  call  the  phlogiftic 
prunciple  a   principle  of  abfolute  levity;    and    thus 
t}i^3.T  do&riqe  ftood  for  many  years,  viz.  that  whea 
phljogifton,  or  inflammable  principle,  was  added  to  the 
calac  of  any  metal,  as  to  red  lead,  by  roaiting  it  with 
9ay  iaflammable  body — the  metallic  luftre,  tenadt]^, 
di^^^ility,  were  reftored,  and  the  metal  became  lighter 
^^]ial,  becaple  it  now  had  within  it  the  principle  of 
karixy.    But  tha(  when  by  hpat  and  air  it  was  cal« 
cii^^,  this  principle  was  driven  out,  and  then  the 
ni^tallic  luftre,  tenacity,  dudility,  &c«  were  loft  by 
t|i^  abfence  of  the  inflammable  principle  upon  which 
th^^  all  depended ;  but  the  weight  of  it  was  increafed, 
fox*  the  pHnciple  of  levity  was  gone.     This  is  the  brief 
?l>ilraft  of  the  theory  to  which  the  very  beft  che- 

9^ii)$haye  addided  themfelves  down  to  the  prefent 

tinn^. 

Xut  th$  chief  perfc(9ion  of  modem  chemiftry  is, 
tlia.t  its  apparatus  is  fo  perfed,  that  it  can  employ 
^^^H^tly  a  certain  quantity  of  air  in  calcining  a  metal ; 
It  can  colled  that  air  again  to  the  twentieth  part  of 
^  S^n }  it  can  prove  whether  the  metal  has  really 
!^^^n  giving  out  any  inflammable  principle  to  the  air, 
px*  whether  it  |i?ts  received  matter  from  the  air,  and 

how 
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bow  much  exprefsly  it  hasr  gained  or  lofl:.  Moderi) 
chemiftry  proves  to  us,  that  it  is  not  the  lofs  of  any 
principle  that  endows  a  metal,  for  example,  with 
negative  powers ;  but  the  direfi;  acquiiition  of  a  new 
principle,  which  endows  it  with  pq^tive  powers. 
Thus  if  you  take  a  quantity  of  mercury,  and  expofe 
it  (lowly,  that  is,  for  a  long  time  to  heat  and  air,  the 
following  changes  take  place;  it  gradually  lofes  its. 
metallic  luftre,  the  upper  part  of  it  alTumes  firft  a  yel- 
low and  then  a  red  colour,  fmall  red  particles  are  feen 
floating  on  the  furface  .of  the  mercury ;  and  thefe- 
zxt:  the  mercurius  precipitatus  per  fe,  a  mod  acrid 
oiix^of  mercury.  If,  firft,  you  eftimate  how  much 
^.'has  been  expended  during  the  procefs,  you  find 
that'  the  weight  of  the  mercury  is  increafed  iq  exaft 
proportion ;  if  you  put  that  calx  into  a  gun-barrel^ 
put  the  gun-barrel  into  the  fire,  and  by  mere  force  of 
heat  drive  out  this  air,  you  find  the  quantity  of  air 
exaflly  equivalent  to  the  quantity  expended  in  the 
procefs  ;  you  find  the  metal  grow  lighter,  and  recoveir 
its  metallic  qualities  and  ludre  in  proportion  as  the^r 
£B  expelled.  In  fhort,  we  find  the  metal  heavier 
when  combined  with  air^  lighter  when  the  air  is  driven 
out;  we  find  it  having  the  qualities  of  a  metal  when 
uncombined  with  air,  when  combined  with  air  having 
the  qualities  of  a  calx  :  then  plainly  this  cauftic  forn^ 
of  the  metal  is  not  a  negative  quality,  it  is  a  pofitive 
one  J  proceeding  from  the  infufion  of  this  new  prin^ 
ciple  from  the  air. 

By  fuch  prook  as  thefe  chemiftry  has  explained,  in 
a  moft  philofophical  way,  how  all  thefe  phlogiftic 
procefles,  as  they  were  called,  depend,  not  on  the 

abftra&ion 
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abftraftion  of  pblogifton,  but  pn  the  addition  of  a  new 

principle:    That  they   all    arife    from   one    pofitiye 

power,   that  the  fame  principle  gives   life  to    fuel, 

b^vinefs  (and  other  effeds  of  calcination)  to  metals, 

acidity  to  sucids,  and  rednefs  to  the  blood.     Thefe 

ar£  all  performed  by  pne  power ;  they  are  all  eflen* 

tially  one  procefs ;  they  are  all  effefled  by  the  com- 

mQnicatioi)  pf  one  fole  principle,  viz,   the  b^s  of 

pure  air. 

Upon  our  atmofphere  and  its  furpriftng  harmony 

^ndi  all  parts  of  nature ;  with  animal  and  vegetable 

^ift;   with  water,    metals,   acids,  and  aU  the  folld 

*^^es  into  which  it  enters — much  more  depends  than 

it  eafy  to  conceive.     Could  we  have  fuppofed  that 

was  the  caufe,  not  merely  of  life  in  all  living  crea* 

,  but  almoft  the  caufe  of  all  the  properties  that 

^de  in  the  moft  folid  forms  ?  Could  we  have  fuppofed 

at  the  air  rendered  heavy  bodies  heavier,  changed 

^^etals  into  cauftic  earths,  converted  many  bodies  into 

^^.dds,  changed  inflammable  air  into  the  pure  element 

f  water,  which  at  lead:  we  have  hitherto  conceived  to 

pure?  Yet,  if  there  be  one  word  of  truth  in  che* 

^^ftry,  all  this  is  true. 

The  atmofphere  contains  various  gafes  or  airs; 

^ut  one  only,  viz.  vital  air,  is  ufeful  to  refpiration, 

combuiUon,   ^d  animal  life;    that  purer  air  muft, 

like  every  other,  arife  from  fome  folid  bafis:  That 

l>afis  cannot  be  (hown  in  any  fubflantial  form,  but  it 

^an  be  combined  with  many  various  bodies,  fo  as  to 

gyit  them  an  increafed  weight  and  new  qualities; 

ud  thence  we  prefume  to  fay,  whenever  we  fee  a 

V)dy,  by  fuch  a  proceis,  acquiring  fuch  qualities, 

that 


/ 
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that  it  acquires  thetn  by  abforbing  the  bails  of  pure 
air ;  for  pure  air  is  nothing  but  this  prefumed  bafis 
dilated  into  the  form  of  air  by  heat ;  and  when  it 
combines  with  any  body,  it  gives  out  its  heat ;  fo  that 
in  all  thefe  procefles  heat  is  produced.  And  although 
inflammable  bodies,  metals,  acids,  and  animal  bloody 
feem  very  diftind:  from  each  other ;  although  com* 
bufBon,  breathing,  calcination,  and  the  forming  of 
acids,  are  procefles  feemingly  very  unlike;  yet  they 
are  in  all  their  efiential  points  the  fame,  viz.  a  change 
of  qualiries  and  a  produ£lion  of  heat  in  confe^juence 
of  the  abforpdon  of  pure  airt 

Firft,  when  an  inflammable  body  is  burnt  or  con« 
fumed  by  fire,  the  bads  of  pure  air  is  combining  with 
the  combuftible  body  ;  the  air  is  entering  into  a  new 
combination,  and  therefore  muft  give  out  its  heat ;  it 
combines  rapidly,  gives  out  its  heat  rapidly,  is  wafted ; 
the  inflammable  body  burns  and  feems  to  be  con* 
fumed :  but  i£  we  catch  that  air  which  efcapes  from 
the  inflammable  body,  we  find  it  to  be  equal  exafUy 
to  the  whole  weight  of  the  air  and  of  the  burning 
body  that  have  been  confumed ;  and  this  air  confifts 
of  two  parts,  viz.  of  the  fubftance  which  was  burnt, 
and  of  the  bafis  of  pure  air.  Thus,  for  example, 
when  we  bum  charcoal  or  carbon,  the  whole  fub- 
fiance  of  it,  weight  for  weight,  is  converted  into  an 
air,  which  is  called  fixed  or  fixable  air ;  the  fame 
which  is  difcharged  from  floves,  the  fan^e  alfo  wluch 
is  found  in  pits,  the  fame  which  oozes  through  the 
ground  in  the  Grotto  del  Cane,  the  fame  which  floats 
upon  the  furface  of  fermenting  vats,  and  which  is  fo 
much  heavier  than  common  air  that  it  can  be  takea 

out 
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out  from  a  vat  in  bafons,  and  poured  from  difli  to  difb. 

CoxnbuftioD,  then,  is  a  procefs  which  confifts  in  the 

rapid  aflamption  of  the  bafis  of  purd  air,  and  a  confc- 

qu^nt  converfion  of  the.  burning  body  into  an  air  en* 

red  with  peculiar  qualities  and  powers. 

Xfy  then,  the  oxygenation  of  the  blood  be  a  procefs 

this,  it  mnft  differ  chiefly  in  degree ;  it  might  in 

circumftances  become  too  rapid,  and  refemble 

actual  combuftion ;  and  fo  in  certain  circumftances 

xt.    does,  for  our  atmofphere  is  fo  tempered  that  no 

more  than  27  parta  out  of  100  confifts  of  pure  air; 

tlie  reft  is  food  for  vegetables,  but  not  fit  to  maintain 

flaxne  or  animal  life.      This  is  the  reafon  that  even 

burning  as  well  as  breathing  are  flow  procefles,  and 

that  an  animal,  if  made  to  breathe  pure  air,  or  vital  air 

as  it  is  called,  gets  the  bafis  of  air  too  rapidly  united 

to  its  fyftem,  is  confumed  and  inflamed  quickly,  and 

dies. 

Secondly,  the  procefs  of  calcination  is  the  fame 
11^  all  metals  ;  it  alfo  is  an  aflumption  of  the  pure  air^ 
^^  rather  of  its  bafis,  U^ith  a  change  of  qualities  and 
^creafe  of  weight :  if  you  calcine  lead  flowly,  it  be- 
comes firft  yellow,  then  orange,  then  red  ;  it  becomes 
^^vier,  fo  that  from  100  pounds  of  lead  you  have  1 10 
Pounds  of  lytharge,  or  calx  of  lead :  if  you  calcine 
°^rcury,  it  alfo  becomes  firft  yellow,  then  red,  and 
°^uch  heavier  than  at  firft:  if  you  diftil  any  of 
^cfe  metab,  you  can  by  heat  merely  drive  out  the 
P^rcft  air  from  them ;  they  recover  their  brilliancy, 
^^  grow  lighter,  becaufe  the  bafis  of  air  is  expelled. 
*^e  bafis  of  pure  air  is  expelled,  not  in  that  folid 
form  in  which  it  was  embodied  by  the  calx,  but  be* 

ing 
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log  now  combined  with  heat,  it  appears  in  rhd  tank 
of  yital  air ;  the  aur  is  much  purer  than  that  of  the  ar« 
niofphere  which  was  ufed  in  the  procefs,  beoiufe  the 
metal  abforbs  or  appropriates  to  itfelf  notlung  but  the 
purefl:  air,  leaving  the  azotic  or  foul ^ air  behind:  and 
finally,  if  you  wiih  to  fee  the  harmony  betwixt  conu 
buftion.and  calcination,  or  to  be  aflured  that  calcinaF 
tion  is  truly  the  burning  of  a  metal,  take  fome  of  this 
pure  air,  which  is  three*  times  purer  than  the  atmo- 
fphere,  and  raifes  an  intenfer  flame ;  plunge  into  it  a. 
piece  of  iron  wire,  which  is  made  red«hot ;  and  this 
wire  (which  would  only  have  wafted  or  rufted  into  a. 
talx  in  the  common  atmofphere)  will  in  the  pure  ai^ 
burft  out  into  a  brilliant  white  flame,  and  bum  entirdj 
while  it   has  fuch  air;  nay,  fome  metals,  as  zinc^ 
burn  eveii  in  our  common  atmofphere  with  a  moft 
brilliant  flame. 

From  this  fecond  procefs,  muft  it  not  be  prefumed 
that  the  principle  which  gives  an  increafe  of  weight  and 
fuch  lingular  properties  to  various  metals,  muft  have 
very  inrerefting  effeds  upon  the  blood  ? 

Thirdly,  it  is  from  this  principle  alfo  that  all  acidi 
are  formed ;  and  as  oxyd  is  the  Greek  name  for  acid, 
the  great  Lavoifier  has  thought  fit  to  give  a  name  to 
the  bafis  of  air,  or  that  principle  which  b  obvious 
only  when  operating  in  fuch  procefles  as  thefe.  He  adds 
to  the  Greek  name  for  acid  that  verb  which  implies 
the  generation  of  any  fubftance ;  he  calls  it  thus  ozj« 
gene,  or  the  principle  which  generates  acids.  It  were 
eafy  to  (how  how  truly  this  great  pcint  is  fupported 
by  all  the  particular  operations  in  chemiftry ;  it  ihall 
be  fufficicnt  to  obfervc  a  few.     When  we  burn  ful- 

phur 
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pbur  in  opeil  air,  it  feems  to  be  confumed ;  but  whexi 
we  burn  it  in  clofe  veiTels,  flill  giving  a  free  accefs  td 
air,  we  find  it  converted  into  an  acid  the  moA  pon- 
derous of  all,  weighing  greatly  more  than  the  fulphur 
from  which  it  was  ptocured.     The  operation  is  done 
in  dofe  veflels ;   nothing  can  pafs  but  what  is  known^ 
and  nothing  is  more  certain  than  that  the  whole  of 
this  wonderful  and  rapid  change  is  the  mere  effeSt  of 
the  fulphur,  which  is  an  acidifiable  bafe,  aflfuming  the 
acidifying  piinciple  by  which  alone  it  can  become  an 
*  add.    Phofj[>horus  being  burnt  in  a  clofe  glafs  upon 
the  point  of  a  wire,   the  vital  part  of  the  atmo- 
fphere  is  confumed,  the  azotic  air  (which  the  ancients 
miftook  for  their  phlogifton)  remains,  the  whole  phof- 
phorus  is  changed  into  phofphoric  acid,  and  the  whole 
add  when  weighed  exprefsly  equals  the  phofphorus 
which  was  burnt,  and  the  air  which  was  confumed 
along  with  it.     Nay,  arfenic,  which  is  a  metal,  being 
calcined,  is  converted  into  a  perfect  .acid.     Thus  we 
fee,  firfl,  that  calcination  is  a  mere  combuftion,  fince 
it  can  be  made  fo  rapid  as  to  be  attended  with  heat 
2nd  flame ;  next  we  fee  that  acidification  is,  like  cal- 
cmation,  attended  with  heat  and  flame,  and  an  acqui- 
fitioQ  of  weight  and  of  properties  like  thofe  of  calces. 
We  fee  fome  metals  converted  into  proper  acids ;  acids 
^d  metals  mixing  in  qualities  with  each  other ;  acids 
and  metals  are  both  acidifiable  bafis,  both  are  capable 
of  receiving  new  and  fimilar  properties,  by  aflfuming 
into  their  compofition  the  bafis  of  pure  air ;  and  in 
one  fingle  procefs  the  whole  fet  of  phenomena  are  ex- 
cnipHficd,  for  in  burning  arfenic  we  have  combuflion, 

calcination, 
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calcination  and  generation  of  add,  all  in  one  proce&i 
the  produd  being  named  indiflferently  oxyd  of  arfenict 
or  white  calx  of  arfenic  *• 

But  if  moft  addifiable  bafes  be  thus  forced  by 
combination  to  forfake  their  folid  and  aflume  their 
aerial  form,  others  more  Angular  ftill  are  recalled— 
from  their  aerial  form,  and  condenfed  into  the  fluid 
form  of  a  ftrong  acid.    Thus  azotic  or  nitrogene  aiit 
which  forms  the  great  bulk  of  our  atmofphere^   is 
converted  by  oxygenous  or  pure  air  into  an  add^ 
form  t ;  it  becomes  nitrous  acid,  nitric  add,  nitrous 
air,  ftrong  or  weak  according  to  the  various  degrees 
of  oxygenation  communicated  to  it ;  and  thus  nitrous 
air,  by  its  appetite  for  oxygene,  and  by  its  change  of 
colour  and  its  condenfation,  whenever  it  takes  oxy- 
gene from  the  air,  makes  a  eudiometer  or  meafure 
for  the  purity  of  the  air  j  and,  according  to  the  purity 
of  the  atmofphere,  more  turbidnefs  and  more  rednels  is 
produced  in  the  nitrous  air,  and  a  greater  lofs  of  bulkf 
which  may  be  marked  on  a  fcale. 

Thus  are  all  acids  formed  of  an  addifiable  bafis,  vari* 
ous  each  according  to  its  kind,  on  which  the  variety  of 
acids  depends ;  but  thefe  all  become  acid  by  the  ad* 
dition  of  one  uniform  principle,  viz.  the  \^is  of  pure 

*  It  is  ncceflury  to  add  nitre  to  make  it  burn.  The  reftilt  is 
not  directly  an  acid,  but  a  neutral  fait  formed  of  the  arfenical  acid 
joined  to  the  alkali  of  nitre  ;  without  the  help  of  nitrous  acid  it  is 
only  an  oxyd  or  impcrfedt  acid ;  and  it  is  neceflary  to  ufe  the 
hyper-oxygenated  muriatic  acid  for  communicating  to  it  f  fuffi« 
cicncy  of  oxygene  to  conftitute  it  a  perfcA  acid. 

f  N.  B.  It  is  neceffary  to  inclofe  them  in  one  vefleU  and  to 
pafs  the  elcv'lnc  fpark  through  them  that  they  may  unite. 

air. 
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1^9  Hkhich  is  the  caufe  of  acidity  in  alt  bodies :  and 
this  third  gteat  h&,  in  chemiflry  may  well  fugged  to 
to  a  higher  view  of  ouf  prefent  fubjed: ;  for  this  prin« 
dple^'which  befto\^  weight  and  caufliicity  on  metals, 
acidity  on  add  bafes^  and  new  properties  on  all  it 
tbiacheS)  muft  make  iimilar,  or  at  lead  important,  chan- 
ges on  the  blood,  converting  it  into  an  oxyd  or  fubacid  y 
ind  we  may  fairly  begin  our  next  general  faft  under 
tskt  title  of  the  oxydation  or  oxygenation  of  the  bloods 
The  oxydation  of  the  blood  makes  a  h&,  no  lefs 
important  in  phyfiology  than  thofe  are  in  chemiftry  ^ 
for  as  there  are  various  marks  of  the  influence  of  oxy- 
gene  on  the  Mood  itfelf,  there  are  terrible  proofs  of 
b  importance  in  the  fyftem,  and  how  miferable  the 
perfon  is  who  has  imperfe£t  organs  or  an  ill  oxygena^ 
ted  blood. 

Nature,  cUTregarding  all  occafional  fupplies,  as  by 
tbe  abforption  of  the  (kin,  the  aifimilation  of  aliments, 
&c»  has  appointed  one  great  organ  for  the  oxygena« 
uOQ  of  the  blood,  viz.  the  lungs.  In  opening  the  bread 
^  a  living  creature  we  bed  fee  the  connexion  of 
tefpiration  with  the  great  fyftem  ;  but  it  is  out  of  the 
^j  that  we  can  beft  underftand  its  particular  effeds 
upon  the  BLOOD* 

The  mod  obvious  efFeft  of  air  is  its  heightening 

^^  colour  of  the  blood.    If  we  expofe  blood  to  fixed 

tt)  or  assotic  air,  it  continues  dark ;  thefe  fluids  com« 

*wA:ate  nothing,  they  have  no  effeft  on  the  colour 

^  ^ht  blood :  when  we  expofe  blood  to  atmofpheric 

*^  it  aflumes  a  florid  colour ;  for  in  the  atmofphere 

"^^^  is  a  large  proportion  of  oxygene  gas  :  if,  ladly, 

^^  ^*pofc  it  to  oxygene  gas,  the  purcft  of  all  air,  it 

^^L.  IL  I  grows 
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grows  extremely  florid ;  and  whenever  it  chnges  hi 
colour,  it  is  by  abforblng  oxygene,  for  it  tedMes  im 
the  fame  proportion  the  quantity  of  aur ;  what  it  ab*- 
forbs  is  the  oxygene  or  pure  air,  what  it  leaves  ia  m^ 
phitis,  unfit  for  combuftion  or  animal  life  ** 

Blood  when  expofed  to  the  air  becomes  red  ckieflT^ 
on  the  fur  face,  it  remains  black  beneath,  but  by  tum^ 
ing  up  the  clot  to  the  air  all  the  furfaces  become  red* 
If  air  be  blown  into  a  tie4  vein,  the  blood  which  waa 
black  in  the  vein  becomes  florid ;  and  when  the  sor  is 
prefled  out  again,  it  becomes  black.  If  the  air-pump 
be  exhauded  over  a  difh  of  blood,  the  blood  becomes 
dark  in  the  vacuum ;  and  it  becomes  florid  when  the 
air  is  allowed  to  rufli  in  again.  If  you  expofe  blood 
in  a  moid  bladder,  the  blood  is  oxygenated  through 
the  walls  of  the  bladder ;  which  brings  this  experiment 
as  clofe  as  may  be  to  the  phenomenon  of  blood  oxyge* 
nated  through  the  walls  of  the  lungs.  Though  ferum 
or  milk  be  interpofed,  or  urine,  (lill  the  blood  is  oxyge» 
nated,  becaufe  thefe  are  perfect  animal  fluids ;  but  it 
is  not  oxygenated  if  oil,  mucilage,  or  mere  water,  be 
interpofed. 

When  we  open  a  Frog,  or  Newt  f,  or  other  amphibi- 
ous creature,  we  fee  a  long  and  flender  artery,  accom- 
panied by  a  flender  vein,  running  from  top  to  bottom 
along  the  whole  fur&ce  of  their  lungs;  and  while 
their  heart  continues  to  beat,  we  fee  this  pulmonic 
artery  black,  the  vein  red,  the  lungs  themfelves  moft 

*  Mr.  Beddoesy  in  his  laft  Book,  makes  hydrocarbon  as  eficc* 
tual  in  reddening  the  blood  as  oxygen  air.  What  are  we  to  think 
of  this  ?    Is  it  a  freak  of  naturei  or  of  the  author  i 

i  See  Chap.  III. 

deKcate 
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deficate  and  pelludd,  like  the  fwimming  bladder  of  a 
fi(h:  Even  in  the  extremities  of  the  human  fyftem 
tbe  Uood  of  a  vein  is  dark,  of  an  artery  red ;  fo  that 
farj^eons  diftingvdfh  venous  and  arterial  hasmorrhagiek 
iothb  wayi 

From  thefe  fafts  we  may  underftand  why  the  blood 
of  die  womb)  of  finufes,  of  varices^  and  of  all  (tag* 
oant  Yeini ^  is  fo  offenfive  and  black ;  and  why  that 
blood  is  fi>  very  pure  and  florid  which  is  toughed  up 
fiom  die  lungs.  Is  not  the  face  livid  in  apoplexies  of 
fintngttlatioiiSt  in  hanging  or  drownmg,  in  fits  of 
psffion  or  of  coughing^  or  in  any  accident  which  inters 
rqMi  the  lungii  ?  The  face  of  a  child  during  a  paroxyfm 
of  the  hoo{»ng  cough,  is  it  not  completely  black?  I9 
not  the  hand  livid  when  the  arm  is  comprefled  or  tied 
ap,  and  its  blood  prevented  from  returning  to  the 
lungs  and  heart  f  Are  not  tumours  dark-coloured 
from  dilated  veins  which  return  their  blood  too  flowly  ? 
Are  not  thofe  mulberry  marks  which  are  bom  with  us 
joftfinall  aneurifms  full  of  ill  oxygenated  blood?— 
Hicn  this  firft  efied  of  oxygenation  is  a  reddening  of 
Ae  blood.  The  menftrual  blood,  the  blood  of  ec* 
diymofis  (as  in  thofe  who  have  been  whipt))  the  blood 
of  aneurifinal  bags,  are  all  black ;  and  tbe  blood  of 
wkes  is  fo  very  black,  that  the  ancients  faid  they  were 
filled  with  atrabilis  or  black  bile.  The  (Iripes  infliaed 
oa  a  foldier  as  a  punifliment  are  at  firft  of  the  moft 
lively  red)  but  foon  become  black. 

The  next  effedl  of  oxygenation  is  the  endowing  the 
Uood  with  a  peculiar  ftimulant  power ;  by  which  it  is 
continually  operating  upon  the  living  folid  :  this  is  a 
power  which  it  is  continually  lofing;    which  it  is 

I  2  every 
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f very  moment  giving  up  to  the  lolids ;  and  vincb  n 
other  procefs  but  refpiration  can  reftore*  Xhii  fli 
fnulant  power  the  blood  gradually  k>ies  29  -k  cnci 
lates  round  the  body ;  it  is  quite  e£fete  when  it  retars 
to  the  right  fide  of  the  heart :  the  heart  of  a  crefltui 
never  moves,  if  we  allow  its  lungs  to  lie  coHapfbd 
but  the  heart  returns  to  ad  the  very  inftant  tha 
pure  air  is  forced  into  the  lungs,  and  fo  commttaic 
led  to  the  blood.  This  ftimulant  power  is  moft  of  a 
apparent  when  we  force  a  living  creature  to  brcatb 
nothing  but  the  pureft  ah- ;  for  oxygenated  or  yk; 
sir  makes  this  procefs  too  rapid  }  the  pulfe  rifes^  th 
eyes  become  red  and  prominent,  the  creature  Soea 
drunk  with  the  new  ftimulus,  too  great  for  its  fj 
ilem.  The  univerfal  heat  of  its  body  is  greatly  ii 
creafed,  the  eyes  are  turgid  and  red,  and  at  laft 
fweat  breaks  forth  all  over  it;  and  when  dead,  th 
lungs  (it  is  faid)  are  mortified  or  inflamed.  Be 
whatever  the  marks  are,  whether  tbefe  (igns  of  b 
flammatioa  be  really  true,  It  is  plain,  fince  the  era 
lure  dies,  that  pure  air  is  fatal  by  a  too  rapid  ooq 
,  genation  of  the  blood.  If,  in  our  experiments  upon 
dying  animal,  we  inflate  the  lungs  with  mephicic  ail 
the  heart  does  not  a6l ;  if  we  inflate  its  lungs  wit 
common  air,  the  heart  begins  to  aA ;  if  we  inflate  il 
lungs  with  oxygene  air,  the  heart  is  irritated  to  a  fii 
more  powerful  aflion. 

If  we  open  the  breafl:  of  a  Frog  and  flop  its  breatl 
ing,  \vc  obferve,  firft,  its  pulmonic  blood  florid^  an 
the  heart  beating  ftrongly :  Secondly,  in  half  an  hou 
the  pulmonic  blood  has  become  dark,  and  the  heart' 
tnotion  has  grown  languid }  in  a  little  while  the  pul 

monii 
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Qrxk:  Uood  becQftnes  biack^  and  the  pul&tioii  of  the 
kart  ccBtfes  :  Aad,  laftly,  the  trachea  of  the  Frog  be- 
fllg  untied,  aod  the  creature  allowed  to  breathe  again, 
ibe  blood'  becomet  florid,  and  the  heart  a&s. 

OF  TH£  H£AT  OF  THE  BLOOSu 

II1C  next  effed  of  oxygene  [is  faid  to  be  the  com- 
nMinicatiiig  of  heat  to  the  lungs.  But  I  lufpeft  that 
if  the  fmall  quantity  of  oxygene  which  can  enter  by^ 
the  lungs  do  communicate  heat,  it  muft  be  not  to 
tile  hings,  nor  to  the  blood,  but  to  the  whole  body 
tiirough  the  medium  of  the  blood.  There  are  fomc 
"^f^no  pretend  xA  fay,  that  when  they  draw  in  vital  air^ 
they  fed  a  genial  warmth  in  the  breaft,  diffufing  itfelf 
^^f^ts  all  the  body ;  but  it  is  eafy  to  feel  in  this  way,  pr 
^tty  way,  when  a  favourite  dodrine  is  at  (take,  while 
tfatrfe  who  know  nothing  about  dbftrines  breathe  the 
^ital  air  without  any  peculiar  feeling  which  they  can 
explain. 

Theic  ase  many  circumftances  which  make  it  hard 

^  bdicve  tfiat  there:  is,  in  confequence  of  the.  oxyda* 

^ioft  of  the  bloody  any  remarkable  generation  of  heat  in 

^iie  lungs.   Oxydation  of  the  blood,  out  of  the  body,  is 

Wtended  with  no  increafe  of  heat,  and  yet  we  operate 

on  a  quantity  of  blood  much  greater  than  that  which 

^cuhtes  through  the  lungs«     We  call  this  procefs  not 

tile  oxygenation,  but  the  oxydation  of  the  blood,  be* 

caufe  we  are  confdous  that  it  is  an  imperfeft  procefs  ; 

^  ttperfefk,  indeed,  with  regard  to  its  ultimate  obje£b, 

^.  that  of  communicating  oxygene  to  the  whole  body  ; 

Vut  as^an  aflumpdon  of  the  acidifying  principle  into  the 

Mood  itfelf,  we  fee  it  to  be  fo  imperfed,  the  union  fo 

flight  betwixt  the  oxygene  and  the  blood,  that  it  parts 

I  3  with 
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each  new  editioa  of  the  boo)^  on  animal  heat  muft  bi 
pre&ced  with  new .  apologies,  new  confeffions,  new 
corredions,  new  calculations,  unhinging  fo  eadrdj 
the  condufioni  and  calculations  of  former  cqpiet  oi 
it,  that  we  find  ourfelves  engaged,  along  with  oyr  ini 
ftruAor,  in  a  wildernefs  of  tnors^  from  which  we  can 
have  no  hopes  of  being  extricated, 

Oxydation  is  a  procefs  which  had  no  place  in  Dr^ 
Crawford's  views  ^  he  never  conceived  that  it  was  th( 
prefence  of  pxygene,  as  a  new  principle,  which  gave 
colour,  ftimulant  powers,  coagulability,  and  all  its  mo(i 
ufeful  properties,  to  the  blood ;  but  he  bdieved  that 
pure  air^  uniting  with  inflammable  air  in  the  lungs, 
formed  fixed  air ;  and  this  fixed  air  being  incapabM 
of  containing  the  heat  which  it  had  while  in  the  ilate 
pf  pure  air,  that  heat  was  depofited,  or,  a$  it  were,  pre- 
cipitated upon  the  bloodi  He  maintains,  that  there 
are  of  inflammable  air  two  kinds ;  one  capable  oi 
forming  water,  anp(ber  of  forming  fixed  air  i  but  fibr- 
ed air,  derived  from  inflampaable  gas  of  any  kind,  aH 
chemifls  will  deny.  He  |)egins  his  dodrinC)  therei 
fore,  not  with  a  fa6l,  but  with  a  petitiq  p^incipii ;  and 
what  is  worle,  his  main  experiment  is  wrong«  He 
was  extremely  anxious  to  prove,  that  in  proportion  ai 
air  was  changed  by  refpiration,  it  gaye  out  its  heat  tq 
the  blood ;  he  alfo  wi(hed  to  put  rjsfpiratioii  and.  coqip 
buftloii  on  one  level ;  and  by  this  fecqnd  thought  he 
forgot  {;ntirely  what  he  firfl  had  it  in  Qua4  tp  proyew 
.Accorflingly,  having  i^Iofed  a  Guinea-pig  in  pure 
ajr,  and  ui^dq-  water,  he  found  that  the  air  ^hich  it 
had  refpircd  con^municared  nearly  the  fame  heat  io 
water  that  burnui|^^h|  fame  quantity  of  air  would 

h^vc 
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kave  done  e  by  vbich  he  proved  much  more  tliaii  he 

iocefided ;  for  he  proved  plainly  by  this,  that  all  the 

Iieat  which  refpiration  can  poflibly  generate  is  by  the 

fixed  ak  carried  from  the  lungs,  and  be  forgot  to 

referve  any  for  gomg  into  the  blood. 

This  flip  of  Dr.  Crawford's  leads  us  to  perceive  what 
becomes  of  any  proportion  of  heat  that  may  be  gene* 
sated  in  the  lungs.    In  the  firft  place,  this  refpiration 
is  not  a  rapid  but  a  flow  and  gradual  oxydation,  for 
the  quantity  of  pure  air  in  the  atmofphere  is  fmall. 
k  is  not  a  perfefl:  oxydadon,  the  blood  bearing  no 
marks  of  an  acid,  nor  its  oxydation  caufing  any  heat. 
It  is  not  a  fair  nor  permanent  oxydation ;  for  blood* 
foon^lofes  its  colour  out  of  the  body,  and  within  the 
body  it  returns  very  quickly  from  the  extremities  of 
the  circulating  fyftem  into  the  heart,  deprived  of  all  its 
o^gene.     The  ozygene  feems  but  flightly  attached 
to  the  blood ;  it  is  not  fo  much  united  with  the  blood' 
^  conveyed  by  it }  and  perhaps  it  i^  only  when  this^ 
ptinciple  is  taken  from  the  blood,  and  affimilated  with 
^  feveral  parts  of  the  body,  and  fixed  among  \\s 
^lidsy  that  it  gives  out  heat    This  procefs  of  oxyda- 
^H  «  intended  rather  for  conveying  new  propoties  t» 
^^  blood  than  for  generating  heat,  and  its  chemical 
^'^^^gea  happei)  not  fo  much  in  the  lungs  as  in  the 
^^tremities  of  the  body. 

fiot  allowing  it  to  be  a  perfe£(  combination,  a  full 
^^genation  of  the  blood,  and  that  this,  like  every  other 
^^^genation,  muft  give  out  heat  exadly  proportioned  to 
^e,  quantity  of  fpoiled  air,  it  i^  eafy  to  perceive  how 
''^  beat  may  be  beftowed ;  for  in  refpiration  there  is 
«W2iys  a  generation  of  fixed  air  j  there  is  much  water 

formed 
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formed  and .  difcharged  in  halitus  from  the  lungs ;  the 
heat,  whatever  is  evolved,  muft  be  divided  into  three 
proportions :  Firft,  when  a  part  of  the  oxygene  attaches 
itielf  to  the  blood,  heat  will  be  evolved,  which  might 
be  fuppofed  to  enter  the  blood :  But,  fecondly,  there- 
is  formed  in  the  fame  moment  a  quantity  of  fixed  air^ 
which  arifes  from  a  fecond  portion  of  the  oxygeoei 
uniting  with  the  carbon  of  the  blood ;  and  this  fixed 
air  requires  Ibme  proportion  of  the  heat  to  keep  it  in 
its  aerial  form.  Thirdly,  a  third  portion  of  the  oxy- 
gene unites  itfelf  with  the  hydrogene  or  inflammable 
air,  and  generates  water  ;  this  water  exhales  in  fteam 
Cir  halitus  from  the  lungs :  and  how  great  a  proportion 
of  heat  necefiary  to  preferve  water  in  the  form  of 
fteam,  is  known  to  every  tyro*  Now,  to  prove  that  ail 
the  heat  is  expended,  not  upon  the  blood,  but  upon 
the  halitus,  or  upon  the  fixed  air,  we  have  only  to  re* 
tprt  their  own  grand  experiment  upon  the  believers' 
in  this  do£hine,  viz.  that  the  breath  of  an  animal 
communicates  the  &me  proportion  of  heat  to  water 
that  combuftion  does;  of  courfe  none  is  left  to  pafs 
into  the;  blood.  Thefe  philofophers  do  not  mean  to 
liiy  that  refpiration  is  as  rapid  as  combuftion,  or  gives 
qui  the  fame  quantity  of  heat  in  the  lame  fpaces  j 
^ere  is  not  even  any  two  combuftions,  i.  €.  any  two 
inflammable  bodies,  which  are  in  this  refpeft  alike  \* 
they  mean,  no  do^ibf,  .to  acknowledge  the  one  to  be 
i^w  and  the  other  rapid ;  they  mean  only  that  the 
lame. quantities  of  air  being  ufed  in  each  procefs,  the 
fame  quantities  of  heaC  will  be  produced ;  that  one 
hundred  ounces  of  air  b^ing  burnt  by  a  taper,  and  the 
lame  quantity  of  gir .  exbaufted  by  the  breathing  of 

any 
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wDf    animal,  the  tkrater  which  furrounds  the  air,  m 

fitkor  cafe,  will  be  raifed  to  the  fame  temperature,  or, 

if  Ikarroonded  with  ice,  the  fame  quantities  of  ice  will 

be  diflblved.    But  to  tell  us  this,  is  to  tell  us  nothmg; 

Sox    ^thout  knowing  the  rapidity  of  the  proceis,  we 

lmo'%ir  nothing  of  the  intenfity  of  the  heat.    Suppole, 

fox    ^example,  that  one  of  thefe  philofbphers  had  tdd 

us  ^xat  iron-filings  put  into  water  to  ruft  acquire  the 

fiorae  quantity  of  oxygene  that  iron  burnt  in  the  fire 

doe^,  and,  though  flowly,  gives  out  the  fame  quantitf 

^bcat,  becaufe.it  can  acquire.no  oxygene  but  what 

parts  with  its  heat    All  this  is  true ;  but  yet  burning 

snd  rufting  are  very  diflFerent,  and  fo  combuftion  and 

Kfpiraiion  are.    While  the  vapour  which  ifiues  firom 

<be  lungs  keeps  to  the  temperature  of  96%  and  while 

^e  lungs  and  heart  do  not  exceed  in  heat  the  reft  of 

Mie  body,  there  can  be  little  chance  of  any  heat  being 

ffencrated  in  the  lungs,  except  what  is.  balaiced  aiid 

^^n-ied  of  by  the  hydrogene  and  carbonic  airs»  or  by.  the 

fa^Ktus  from  the  natural  fecretions  .of  the  lu^gi. 

That  the  animal  b^  U  produced  by  the  adioq.  of 
^^Bels ;  that  heat  does  not  proceed  from  the  hmga; 
^^t  is  produced  in  each  part  of  th^  body— is  beauti« 
'^y  proved  by  what  happens  in  aneurifm,  where  the 
^xtery  is  tied  up  (in  the  thigh  for  example);  and  where 
make,  as  it  were,  a  great  experiment  upon  animal 
Lt,  in  the  human  body  itfelf. 
ift,  Immediately  after  the  operation,  the  pulfe  is 
ftopped,  the  limb  is  benumbed,  it  grows  cold,  and 
finks  one  or  two-  degrees  below  the  ftandard  of  its 
natural  heat.  This  is  the  moment  of  total  interruption 
^  the  great  trunk,  and  of  p;irticular  danger.     2dly, 

In 
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In  a  little  tvbile  die  ffmb  begins  to  grow  warm ;  k 
fnnelb)  and  gradDally  the  Unab,  from  being  warm  only^ 
becomes  hot,  and  the  heat  rifes  many  degrees  •  sdt^ve 
the  ftaadard  heat  of  the  Umb,  and  above  the  general 
heat  of  the  reft  of  that  fyftem  to  which  it  bdongt* 
In  this  fecond  ftage  there  is  ftiU  no  pulfe;  which 
prorea  that  the  circulation  in  the  great  artery  is  net 
reftored  \  the  heat,,  fwelling,  and  flight  inflamflnJEiaB 
which  pe^efles  the  whole  limb,  plainly  j^oceed  frooi 
the  imiYerfisd  aftion  of  all  thefmaller  arteries,  fcr  the 
blood  bas^  not  yet  found  out  anyi  one  artery  capable  of 
a.  u^  diluting  fo  far  as  to  carry  on'  the  <furotilation  ^aiUyi^ 
and  reftbre  the  piaUe.  3d,  But-  in  the  next  period  ^tm 
prulfe  begins .  to  creep ;  at  laft  iti  fs  plainly  felt  $  then 
St  waxer  ftxonger  from  day  to  day^i  till  inprocefsdf 
limb  it  beat^  ac^  Tigoroufly  as  in  the  found  limb.  Kov 
die  blck>diias  forced  and  dilated  Ibme  greater  artery, 
Ae  bloodi  flows  through  the  lioib,  as  formerly,  in  an 
voair^  chaonel.  The  fmaller  arteries  are  freed  from 
their  lotfcj^'ahd  ceafe  from  their  esceffive  afUon,  aiid» 
isi  esaA  pfoik)Ttion  as  the  pulfe^^reiurns,  the  unnatural 
beat  fbbUdeSs  gradually,  till  at  laft  it  is  reduced  to  tibc 
commcxf'  heat  of  the  body.  Thus  wd  may  perceive  vaty 
clearly,  that  it  is  while  the  communication  with  tba 
lyftem  {and  with  the  longs  of  oourfe)  by  the  blood»Tel« 
fete  is  the  moft  difficult  that  the  heat  rifes ;  that  when  the; 
free  communication  is  reftored,  it  falls ;  that  the  in^ 
termediate  period,  in  which  there  is  plainly,  from  the 
rednefs  and  fweliing  of  the  limb,  an  excefs  of  afiioii 
in  all  its  fmaller  arteries,  is  the  period  of  excefliye 
heat;  and  indeed  we  may  obferve,  though  in  a  leii 
ftriUng  -way^  the  fame  phenomenon  in  every  inflanu 

I  ^hation^ 


^9  THE   BLOOJO.  225 

ttatkm,  or.  In  other  terms,  in  every  local  dlTeafe,  viz^ 

tbt  temperature  changed,  without  any  apparent  depend- 

€Ke  on  that  of  the  fyftem  at  large.    We  perceive  in 

ifce    deareft  manner  that  heat  is  continually  tormitd  in 

iH  die  extreoaities  of  the  fyftem ;  and  n^faen  we  think 

rf  die  firocefles  which  are  continually  going  on  in 

rarioua  parts,  we  cannot  but  believe  that  oxygene  it 

coonpletely  affimiiated,  and  gives  out  its  heat,  not 

vhesi  it  is  received  into  the  blood,  with  which  it  feema 

fi>  iiightly  united,  but  when  it  is  diftributed  through 

^  i>ody,  and  ai&niilated  with  its  parts,  of  which  it 

^)>"xs3s  fo  important  a  principle.    In  the  human  body 

^ttious  acids  are  produced  ;•  the  phofphc^ic  acid{  die 

'■ttmic  acid,  or  that  which  is  excreted  by  the  urine  $  th^ 

^cldiim  pmgue,  or  acid  of  fiit,  for  £it  is  a  proper  oxyd 

^loi  which  this  animal  acid  can  be  eafiiy  obtainetL 

^  -Anta  and  other  animals  peculiar  acids  are  formed  3 

Ae%Ce  certainly  are  dired  proofe  that  the  oxygene  is 

<lci>ofited  from  the  blood.  . ..: 

^Bnt  in  refieOing  upon  thb  moft  difficult  of  all  fuh- 

i^E^,  the  generation  of  heat  in  the  living  body,  manj 

^l^nigs  are  to  )>e  taken  into  the  calculatbn^  which 

Ctern,  on  the  ilighteft  glance,   to  be  far  mare  ioK^ 

^vtaat  than  this  -  depofition  of  oxygene  from  t}M 

bloQd#    It  is  a  law  of  nature,  to  which,  as  &r^  w« 

know,  no  exception  is  found,  that  a  body,  while  it 

P^fles  from  an  aerial  to  a  fluid  form,  or  from  a  fluid  to 

*  ft>Iid  form,  gives  out  heat.    Now,  what  is  the  whole 

^'^'Cncls  of  the  living  fyftem  but  a  continual  affimi^ 

''^>oqi  of  new  parts,  making  them  continually  pafs 

fronx  a  fluid  into  a  folid  form?   The  whole  nourifli- 

of  the  body  goes  on  in  the  extreme  veiTels,  and 
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it  a  continual  aflumption  of  new  parts.  The  ext^eoM 
Tefiels  are  continually  employed  in  forming  fome 
adds,  which  appear  naked  in  the  fecretiont ;  in  fonii* 
mg  oxyd^y  as  the  £it  and  the  jellies  of  the  merntei* 
noiis  and  white  parts;  in  the  various  depofitions  of 
muTde,  bone,  tendon,  &c.  for  thefe  are  all  continually 
abforbedy  thrown  oflF  by  the  urine  and  inceflantly 
renewed.  They  are  contmually  employed  in  filling 
all  the  interftices  of  the  body  with  a  bland  fluid 
or  halitus ;  they  are  continually  employed  in  forming 
lecretions  of  various  kinds.  In  performing  all  this  the 
power  of  the  veflels  may  do  much ;  but  the  ultimate 
eSed  in  each  t>roce&  muft  be  a  chemical  change,  and 
perpetual  changes  will  produce  a  conftant  heat.  Flaet 
the  organ  and  focus  of  this  animal  heat  in  the  centre 
of  the  body,  and  you  are  embarrafled  in  a  thoufand 
dtflkulties ;  allow  this  heat  to  arife  in  each  part  accord- 
ing to  its  degree  of  adion,  and  each  part  provides 
for  itielf. 

But  how  then,  fome  will  fay,  (hall  this  heat  be 
regubted  ?  I  fay  plainly  by  the  heart  and  lungs.  The 
lungs  regulate  the  ftimulant  power  of  the  bloody  the 
heart  regulates  the  a£Uon  of  the  arteries,  in  fo  for  at 
regards  the  fiimulus  of  fulnefs  and  diftention }  and 
with  thefe  to  regulate  the  centre,  nothing  can  aker^ 
the  heat  of  the  extremities  except  partial  adionsy  that 
is,  difeale. 

I  will  conclude  then,  that  oxygene,  if  it  do  conw 
municate  heat,  does  fo,  ^'  not  to  the  lungs  nor  to  dit 
blood,  but  to  the  whole  body  through  the  medium  off 
the  blood*'' 
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The  effefb  of  oxydadon  then  Ire,  to  redden  the 
bkxxl,  to  renew  its  ftimulant  power,  and  to  commu- 
nicate heat,  not  fo  much  to  the  blood  as  to  the  whole 
body  through  the  medium  of  the  blood,  and  to  affift 
in  the*  fecretions  and  chemical  changes  which  are  in- 
ceflantly  going  on  in  all  parts  of  the  fyftem.    This  is 
accomplifhed  by  the  perpetual  and  rapid  motion  of  the 
blood  through  the  lungs ;  and  there  it  is  expofed  to 
our  atmofphere,  which  is  a  mixed  fluid  very  different 
boat  what  we  at  firft  conceive,  or  what  our  ignorant 
^iflies  might  defire  to  have  it ;  not  confiding  merely 
of  sur  fit  to  be  breathed,  but  for  the  greateft  part 
formed  of  an  au:  which  is  moil  fatal  to  animal  life, 
^"^keiice  it  has  the  name  of  Azotic  Gas.     Of  an  hun- 
dj^cl    meafures  of  atmofpheric  air,  we  find  twenty- 
feven  only  to  confifl:  of  vital  or  pure  air;  feventy« 
t*^o  xxnfift  of  azotic  air  as  it  is  called,  fatal  to  animal 
^^  >    and  one  meafure  only  is  fixed  air,  which  is  alfo 
^    unrefpirable  air.     But  of  thefe  twenty-feven  parts 
^^  pure  air,  feventeen  parts  only  are  affeded  by  re- 
fpixration ;  fo  that  in  refpiration  we  ufe  much  lefs  than 
a  fifth  part,  even  of  the  fmall  quantity  of  air  which  we 
^^^  in  at  each  breath. 

Ilie  change  of  the  air  by  refpiration  is  this  chiefly ; 
^t  the  quantity  is  dlminiflied  by  the  abfl:ra£lion  of 
^  psut  of  the  vital  air ;  that  there  is  formed  a  quantity 
^^  fixed  air,  which  is  generated  in  the  lungs ;  and 
^^t  there  is  difcharged  along  with  thefe  a  quantity  of 
^"'^tcry  haiitus.  Therefore  atmofpheric  air,  after  it 
'^^  been  breathed,  is  found  to  have  fuffered  thefe 
^'^^x^ges :  Firft,  It  contains  now  a  confiderable  propor- 
tion 
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tion  of  fixed  air,  vhich  is  eafily  difcovered,  and 
even  weighed;  becaufe  when  a  cauftic  alkaK  it 
expofed  to  it,  the  alkali  abforbs  the  fixed  air  and 
becomes  mild.  Secondly,  It  has  left  of  the  ntal 
air,  as  is  eafily  afcertained  by  the  eudiometer  wfaidi 
meafures  the  purity  of  the  whole :  And,  thirdly. 
All  that  remains  is  merely  azotic  air,  unfit  for  anU 
mal  life,  or  for  fupporting  flame.  The  oxygene, 
then,  in  part  unites  itfelf  with  the  blood ;  in  part  il 
forois  fixed  air^  by  combining  with  the  carbon  oi  the 
lungs,  in  part  it  forms  water  by  combining  with 
the  hydrogene  of  the  blood.  Refpiration  frees  the 
blood  of  two  noxious  principles,  the  hydrogene  and 
carbon,  the  charcoal  and  the  inflammable  air :  and  it 
infinuates  a  new  principle,  viz.  the  oxygene,  into  thfe 

blood. 

Nature  has  appointed  but  a  fmall  proportfon  of  yktl 
air  for  our  ufe ;  our  atmofphere  is  fo  conftituted  as  t6 
hold  but  a  fourth  part  of  vital  air,  and  of  that  final! 
proportion  one  half  only  is  ufed  in  the  lungs.  We 
fee  by  this  how  neceflary  this  contamination  6f  out 
atmofphere  is,  which  feems  fo  unfavourable  to  Ufe  8 
nature  intended  that  we  fhould  breathe  flowly  a 
modified  atmofphere !  With  nothing  but  the  pureft 
air  to  breathe,  our  life  would  be  quickly  confumed, 
like  that  deflagration  of  iron,  which  is  fo  rapid  in  v!« 
tal  air,  while  it  burns  fo  moderately  and  flowly  in  At 
common  air. 

Thefe  afBftanccs  which  we  have  from  chemilhy 
are  but  a  promife  of  what  that  fcience  may  do ;  no- 
thing of  all  that  we  know  concerning  the  chemiftry 
of  the  blood  is  either  perfcd  or  fure :  we  hare  our 

expeftationt 
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^dations  ftill  of  feeing  things  more  completely 
Explained ;  but  our  expectations  are  not  like  thofe  of 
AAr*  Moifes,  who,  in  a  certain  diiTertation  on  the  blood, 
ibems  fo  fiili  of  his  new  leiTons  iti  chemiflry,  and  fo 
confideDt  of  his  future  atchiev^ments  in  that  fcience,  as 
to  exped  that  mufcular  motion  fhali  be  very  thoroughly 
explained,  and  that  it  will  be  found  to  be  nothing  elfe, 
iik  sdl'the  world,  but  ^*  an  explofion  of  hydrogene  and 
03cygcne,"  and  God  knows  what ! — but  it  is  after  the 
ikisuixier  of  ^*  a  fteam-engine ;''  and  if  his  fcheme  holds, 
tliey  arc  to  be  fired  off  "by  means  of  the  nervous 
clearricity  of  Oalvani  •!'* 

bF   fHE    kESPlRATION    OF    PLANTS. 

fiut  aftet  this  view  of  aninlal  refpir^tion/  it  is  not 
€Sk£y  xo  refrain  from  faying  a  few  words  on  the  refpi- 
tation  of  plants,  which  bears  a  relation  to  animals  of 
i^Cinite  importance,  and  indeed  to  all  nature. 

'Water  has  all  the  appearance  of  a  pure  and  fimple 
<^\einent,  but  it  is  in  truth  a  compound  body,   con- 
f^fting  of  two  parts  ;  of  inflammable  air  for  its  bafis, 
^nd  of  oxygene  combined  with  it,  in  that  great  pro- 
portion which  the  great  appetite  of  inflammable  air 
Quires  t    and   as  inflammable  air,    when  faturated 
Wh  oxygene,  forms  not  any  acid  air,  but  pure  wa- 
ter, it  has  changed  its  name,  and  is  now  called  hy-  . 
dtogcnc  air.     When  we  make  water  pafs  through  a 
bed  of  charcoal,  heated  to  a  great  degree,  the  oxy- 
gene is  feized  by  the  carbon  and  converted  into  fixed 

•  Vide  page  2  j6. 
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air ;  v/hile  the  hydrogene  of  the  wateriiT<4l^ded  qiiMi 
proper  form  of  inflaminable  air.  When  wc;  njiake  vate^ 
£dl  drop  by  drop  into  a  gun-barrel,  heated  to  a.]vgl| 
degree,  we  find  that  the  oxygene  calcines  the  guiH 
barrel,  the  inflammable  air  is  collected  in  the  pneumatic 
apparatus ;  and  the  oxygene  which  has  calcined  Um| 
iron,  and  the  inflammable  air  which  is  received  in  tb^ 
glafs  veflels,  exadly  account  for  the  qusintity  of  water 
which  has  been  analyfed. 

Nay,  we  can  carry  this  procefs  much  farther  thax| 
^any  of  the  othec  delicate  procefles  in  chemiftry  ;  wh 
can  re-compofe  this  water.  If  we  mix  in  a  jar  infiaoN 
mable  and  pure  air,  and  fire  the  eledlric  fpark  through 
them,  water  is  inftantly  formed,  weighing  exaflly  the 
quantity  of  both  the  airs  *.  Thus,  both  by  fynthefis 
and^apialyfis,  we  prove  that  water  is  cotHpofed  of  pDre 
and  of  inflammable  air ;  we  find  (what  it  feems  diflicuH 
to  believe,  though  it  was  foretold  by  the  great  New« 
ton)  that  water  contains  an  inflammable  body;  we 
find,  to  our  great  aftonifliment,  while  we  are  regard- 
ing the  atmofphere  which  furrounds  us  as  the  great 
magazine  of  air,  that  water,  where  its  prefcnce  neve? 
W^s  fufpeded,  contains  an  infinitely  greater  quantity 
of  vital  air  than  the  atmofphere ;  that  our  atmofphere 
contains  tW  parts  only,  while  water  contains  tVt  of 
pure  air. 

•  Tlicfc  beautiful  opwjinients  were  firft  made  in  England  by 
Piieftlcy,  Warlctirc,  and  CavendUli  (vide  Philofophlcal  Tranfr 
anions,  anno  1784) ;  and  when  Lavoliier  was  firft  lold  of  water 
being  formed  by  exploding  infiannnable  air,  he  faid  it  was  a 
thing  which  he  could  not  believe* 

We 
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find  thw  dccompofition  of  water  offering  new 
oftimeAions,   and  great  views  of  nature,  in  all  the 
ctepartmeiiits  of  vegetable  and  animal  life;    which, 
id -'this  place  at  leaft,  we  dare  not  purfue.     How  per- 
4^££lly  fimple  the  ftrufture  of  the  mofl:  delicate  plants 
suid  flowers  are,  may  be  eafily  feen  in  the  regularity ' 
thofe  veflels  which  run  through  them  in  one  curve 
(lightly  fpiral  line  from  root  to  flower.     This  fim- 
plioty  of  ftrufture  muft  be  prefumed  from  a  thoufand 
fe^ls  in  gardening,  very  ordinary  but  very  furprifing : 
I^^uts  may  be  cut  from  one  plant  and  engrafted  on 
^B^xiotfier ;  flips  flioot  and  thrive,  and  grafts  may  be  in- 
serted with  either  end  downwards ;  if  with  the  upper 
downiBTards,  ftiU  it  thrives ;  the  upper  part  then 
roots  into  the  earth,  while  that  which  fbould 
'^^vc  been  the  root  puts  forth  leaves.     It  is  ftill  a  more 
^^rfcus  proof  of  the  fimple  organization  of  plants,  that 
^1  the  parts  of  plants,  their  roots,  ftalks,  leaves,  fruity 
*^«    all  capable  of  performing  the  common  funftions 
^Part :  the  branches  or  leaves  of  plants,  if  plunged  in 
*oil^  pump  up  their  fap  as  ufual;    even  the  leaves,* 
^ti'cwed  upon  the  furface  of  water,  abforb  the  water  ; 
^^cl  if  it  be  impregnated,  for  example,  with  fixed  air, 
^n^y  abforb  the  air,  decompofe  it,  referve  the  carbon, 
^^cl  treafure  it  up  in  their  own  fubftance,  and  emit 
Nothing  but  the  pureft  air, 

Wany  things  I  muft  here  pafs  over  in  filence ;  as, 

"O^  plants   perform  their   funftions,    and  aflimilate 

the  principles  of  colour,  tafte,  and  fmell,  only  when 

Simulated  and  aided  by  the  prefence  of  heat  and 

%ht;  bow,  when  they  abforb  the  atmofphere  al<4|^ 

K  2  wi^ 
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With  their  other  food,  they  ufe  chiefly  the  carbonic  or 
mephitlc  airs,  and  breathe  out  the  pure  air  again,  or 
referve  only  fmaller  proportions,  in  order  to  form  their 
fweets,  and  modify  their  various  acids,  and  fit  them  for 
fermentation,  by  which  all  their  mod  valuable  products 
are  evolved.  Nor  dare  I  ftay  to  relate  the  curious  bar* 
mony  betwixt  the  airs  which  they  thus  abforb,  and  the 
aerial  acids,  fpirits,  and  other  produfls,  which  fer- 
mentation difplays. 

I  have  mentioned  the  fimplicity  of  their  organiza-^ 
tion,  only  that  I  might  obferve  once  more  how  per<» 
fe£lly  they  are  nouriflied  by  water  alone,  and  how 
their  fimple  organization  converts  this  apparently 
ilmple  element  into  their  own  fubflance.  For  water 
being  abforbed  by  any  plant  is  decompofed  thus : 
The  iiiHammable  air  is  aflumed  into  the  plant,  and 
becomes  a  part  of  its  fubftance  *  :  The  oxygene  is  in 
quantity  infinitely  too  great  to  be  altogether  digefted 
or  ufedj  the  oxygene  or  vital  air  therefore  exhales 
from  plants  in  a  continual  dream ;  all  that  air  which 
would  poifon  animals  is  ufed  by  plants,  and  all  the 
air  which  animals  contaminate  plants  renew.  The 
frefhnefs  of  the  country,  the  delights  of  fpring,  and  all 
that  infufion  of  health  and  fpirits  which  we  feel  in 
a  morning's  walk,  are  now  no  myftery  to  us ;  for  at 
that  hour  the  plants  are  by  the  fun  and  moiilure 
roufed  from  their  fleep,  and  this  procefs  is  begun. 
Perhaps  there  is  not  in  all  nature  a  more  beautiful 

•  FiHies,  many  of  them  live  entirely  on  water ;  and  water  alone 
,s  the  human  body  for  many  weeks  under  fevers^  Sec* 


ru^Ai 


harmony 


:v 


OF   THE   BLOOD. 


TiariTiony  than  this,  that  the  foul  breath  of  animals  gives 
life  to  plaatSj  while  the  air  refpired  by  plants  is  ufeful 
to  animals  and  delightful  to  man. 


CHAP.    III. 

OF    RESPIRATION, 
**"*■  The  mannkr  im  which  the  oxydation  or  the 

^X.OOD    IS    ACCOMPLISHED    IN    VARIOUS    ANIMALS 
-^ND  IN   MAN. 

"■■    HOSE  who  are  the  beft  acquainted  with  the  com- 

P^*"SMive  anatomy,  will  beft  know  how  natural  it  is  for 

^     to  iliuftratc  this  funflion,  by  comparing  various 

^"Ktials  with  man ;  how  pleafam,  how  ufeful,  it  is  to 

*^c»-w  thefe  analogies,  every  ftudcnt  muft  feel :  and  it  is 
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tiow  full  time  to  corred  many  miftakes  into  which 
zncdern  as  well  as  ancient  authors  have  wandered^ 
from  want  of  general  principles,  and  from  want  oi 
anatomical  knowledge.  I  (hall  endeavour  to  make  this 
chapter  interefling  and  (hort. 

A't  one  time  all  authors  believed  that  the  lungs  were 
moved,  not  by  any  external  agent,  but  by  fome  inter* 
nal  power  refiding  in  the  lungs. 

When  in  their  firft  efTays  to  inveftigate  this  fubje& 
they  opened  the  thorax,  or  rather  the  body,  of  amphi- 
bious animals,  they  obferved  that  the  creature  lay  out 
upon  the  table  with  expanded  lungs ;  that  the  lungs 
continued  for  hours  to  appear  Uke  inflated  bladders  ; 
the  lungs  expanded,  the  heart  playing,  the  creature 
quite  alive.  When  they  emptied  their  lungs  for  them 
by  thrufting  tubes  down  the  trachea,  or  prefling  the 
lungs,  the  lungs  entirely  fubfided  ;  but  in  a  little  while 
the  lungs,  at  the  creature's  will,  rofe  again  into  complete 
inflation  ;  again  they  appeared  like  two  tenfe  bladders. 
Surely,  faid  they,  there  refides  fome  expanfile  power 
in  the  lungs  themfelves  ?  But  when  a  few  of  them 
began  to  purfue  this  miftake  with  ferious  experiments, 
they  committed  abfurdities  which  (hould  be  noticed, 
for  they  ferve  to  illuilrate  the  true  doctrine  concerning 
the  expannon  of  the  lungs. 

Mr,  Houllon,   in  cur  Philofophical  Tranfa£dons^ 
undertook  to  prove  the  following  things,  which,  to  uC 
the  words  of  a  learned  author  in  our  univerfity,  ** 
fo  improbable  as  to  be  incredible;**    firft,  That.t 
breathing  of  a  Dog  is  nothing  atfeded  by  any  wou' 
of  the  thoiax,  if  only  the  lungs  themfelves  be 
hurt  y  fecondiy,  That  the  lungs  never  collapfe,  thou 
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lUefhoite  belaid  open;  thirdly^  That  when  the  bread 

I?  entirely  laid  open,  the  lungs  continue  to  move,  and 

the  thorax  afHb  continues  to  move,  but  that  the  motiort 

bf  ^he  thorax  never  keeps  time  with  the  motions  of  thd 

lungis/    But,  to  do  Houfton  juftice^  he  endeavoured 

to  e^ptath  away  the  inconfiftencies  of  his  own  experi^ 

ments ;  and  the  world  would  never  have  been  troubled 

any  more  with  them,  had  it  not  been  for  a  Mr,  Bre- 

Wond,  a  great  academician,  phiibfopher,  and  experi* 

nient-maker,  who  publiflied  the  following  fuite  of  ex- 

periments  in  the  academy  of  Paris. 

His  firft  miftake  is  this,     "  I  found  (fays  he)  that 

"^►ving  ftabbed  a  Dog  in  one  fide  only,  it  could  run 

^bout  the  hoilfe  and  how!/'  This  is  what  nobody  will 

^oubt.     "  But  alfo  (fays  he)  the  air  which  the  Dog 

■^ook  in  by  the  wound  when  it  expired,  was  prefRd 

^ut  again  by  the  wound  when  it  infpired*^'    This  Is  one 

cunning  ftroke  of  Mr,  Bremond ;    for   had   the  air 

^*^tered  the  cheft  during  infpiration,  that  mufl  have 

Proceeded  from  the  rifing  of  the  thorax,  which  is  not 

^c  kind  of  refpxration  which  he  wanted  to  prove : 

*^t  as  the  air  entered  the  cheft  during  expiration,  it 

P^'oc'ecds  clearly,  according  to  his  principles,  that  the 

tongs  in  fqueezing  out  their  air  have  a  contradtile 

P^^er ;  that  they  contraft  by  their  own  motion,  and 

feave  the  ribs,  and  fo  Ynake  room  for  the  air, 

*•  Next  (fays  Mr.  Bremond,)  I  opened  the  thorax  of 

?  living  Dog,  and  there  I  faw,  that  when  the  lungs  con- 

:  ^^ed  the  thorax  dilated,  and  when  the  thorax  con- 

^^^^ed  the  lungs  dilated,*' — But,  in  faft,  it  means  no 

*^^^«"^  than  this,  that  often  in  thefe  agonies  produced 

,  y  Aach  cruel  experiments  upon  an!mals»  or  by  aduaF 

'  K  4  wounds 
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wounds  in  the  human  body,  the  diaphragm,  ehe(l« 
every  thing  M^hich  contributes  to  breathing,  is  fo 
clofely  contraded,  and  the  preflure  is  fo  great,  that 
the  lungs  are  actually  compreiTed  and  protruded :  fo 
that  his  feeing,  as  he  fays,  the  lungs  dilated,  that  is, 
fqueezed  out,  when  the  thorax  contraded,  is  like  the 
Ignorance  of  a  child  looking  from  a  carriage-window, 
who  believes  and  wonders  at  the  trees  and  houfes 
running  backwards.  But  as  no  experiment-maker 
ever  allows  his  experiments  to  remain  incomplete,  Mr, 
Bremond  Hniflies  his  by  the  following  daring  aflertion, 
^^  that  always  when  he  made  his  incifion  no  more  than 
three  inches  long,  the  lungs  dilated  themfelves  with 
fo  much  violence  that  they  drove  out  the  air  before 
them,  protruded  themfelves  through  the  opening, 
and  made  the  blood  jerk  out  at  all  points  *•" 
In  ihort,  he  repeats  this  midake  in  every  poflible 
form,  viz.  that  the  motions  of  the  lungs  and  thorax 
are  dire^ly  oppofue  to  each  other ;  that  the  lungs  are 
contracting  while  the  thorax  dilates,  and  the  thorax 
contrafting  again  when  the  lungs  dilate.  When  } 
open  a  Frog,  it  fills  its  lungs  with  perfeft  eafe  after 
both  its  breaft  and  belly  have  been  entirely  cut  away* 
**  If  admitting  air  into  the  thorax  could  really  make 
the  lungs  collapfe,  why  do  not  thofe  of  the  Frog  col- 
lapfe?"  Ttiis  is  fpch  grof§  ignorance  as  (hould  nqt 
have  been  endured  in  one  reading  papers  before  the 

*  If  one  word  of  thi?  were  true,  what  would  become  of  thofc 
who  had  adhjfions  of  the  lungs  ?  Surely  if  the  lungs  and  thorax 
itiovcd  in  cppt  fjie  direction*,  ihe  one  contra^ing  while  the  othc 
dilated,  the  force  of  the  Iung5  never  could  pull  down  the  thorax. 
Such  patients  niufl  die. 

Rov 
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Royal  Academy  of  France.    He  is  &rther  back  ia 
p}iy£oIogy  than  Oligerius,  Jacobaeos,  or  Malpighi*— « 
X*lie  Frog  has  a  refpiration  peculiar  to  itfelf,  or  at  leaft 
to  ics  kind. 


I='IB^ST    SPF.CIE8   OF    RESPIRATION,   VIZ.  BY   A    DIA- 
PHRAGM. 

XJInder  this  title  I  ihall  explain  the  refpiration  of 
^'^axi,  and  of  animals  like  Man ;  \^hich  have  heavy 
'^-*x^gs,  of  a  ftrong  flefliy  texture,  a  prodigious  num« 
^^X'  of  blood-veflels  pafling  through  them,  their  lungs 
*^>ciged  entirely  in  the  cheft,  and  their  refpiration 
P^^fbrmed  by  a  diaphragm. — I  mean  to  arrange  re- 
^piv^ation  according  to  the  mechanifm  of  thofe  organs 
*=^y  'which  it  is  performed  ;  and  place  in  the  firft  order 
^nsi^  of  Man,  and  animals  which  in  this  point  refem« 
*^1^  Man ;  and  I  fay  refpiration  by  a  diaphragm,  for 
^^is  is  indeed  the  only  ufe  of  a  diaphragm.  The  fop- 
t  of  the  great  blood  vefTels,  the  compref&on  of  the 
:era,  the  expulfion  of  the  urine  and  foeces,  the  rid-* 
g  the  womb  of  its  burden ;  ail  could  have  been 
formed  by  the  preiTure  of  the  abdominal  mufcles 
ne !  the  diaphragm  is  added  merely  for  breathing, 
forfaking,  for  a  moment,  authority  and  minute 
^Txatomy,  let  us  explain  it  in  the  fliorteft  and  moft  in- 
^^Higible  way. — The  diaphragm  divides  the  thorax 
"Om  the  abdomen ;  it  is  ftrong,  mufcular,  and  acls 
^^ith  great  power,  enlarging  the  thorax  j  it  is  convex 
tou^ards  the  breafl:,  and  concave  towards  the  belly : 
V^en  it  afts,  the  belly  is  protruded,  the  diaphragm 
*^^conies  flat,  the  thorax  is  enlarged,  and  a  vacuum 

would 


\, 


would  be  formed;  bul  that  "fciftiantly  the  lungs  follow 
^  it  and  prevent  a  vftiium ;  far*ihe  lungs  ^re  free  in  the 
thorax,  the  an:  hft  free  accefs  tok^^dbvnf  into  the  ve- 
ficles  of  the  lungs ;  and  fo  when  the  diaphragm  retires^ 
the  lungs  follow  it,  being  dilated  by  the  preflure  of  the 
air  which  enters  by  the  traqhea.  ,      .  ^  . 

But  this  protrufion  of  the  belly  excites  the  abdo- 
minal mufcles  to  read ;  their  prefTure  reftores  the 
diaphragm  to  iM  natural  form;  when  prefled  back 
again:  bjr  the  abdoiminal  vlfcera,  it  rifet  i»  the  thorax, 
becomes  again  couvf^  towards  the  lungs,  the  thonut 
is  reduced  in  fize,  the.  lungs  are  compreiTed,  and  that 
air  is  driven  out  again  .t¥hich  they  had  ju(t  received. 
The  thorax  alfo  moves  in  concert  with  the  diaphragm : 
and  this  motion  is  mod  curioufly  arranged ;  for, 
firft,  the  intercoltal  mufcles  lift  the  thorax  for  refpi- 
ration,  in  the  very  moment  in  which  the  diaphragm 
is  prefling  down,  and  confequently  at  the  inftant  when 
the  abdominal  mufcles,  which  are  attached  to  the 
lower  borders  of  the  thorax,  are  relaxed,  fo  that  they 
fuffer  it  to  rife.  Next,  the  thorax  is  to  be  cgmpref* 
fed  and  pulled  down  by  the  abdominal  mufcles ;  and 
this  happens  at  the  very  inftant  in  which  the  abdo« 
minal  mufcles  read  againft  the  diaphragm;  fo  that 
the  abdominal  mufcles,  while  they  thruft  -back  the 
diaphragm,  pull  the  lower  edges  of  the  thorax  down 
with  great  power. 

Thus  in  Man,  and  almoft  all  animals,  the  refpira» 
tion  is  performed  by  a  diaphragm. 
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SECOND  SPECIES    OF    RESPIRATION,' 
VIZ.    THAT    OF    BIRDS. 

liRDs  are  fuppofed  to  breathe  like  Man,  but  ba^e 
^txx  fa&  no  diaphragoi  to  divide  their  body  ;  they  have 
.\r^fxcle8,  or  air  bags  extending  through  the  whole 
l>c^ciy,  and  connected  with  the  true  lungs ;  their  fter* 
lAvioa  and  ribs  expand  over  the  whole,  and  by  their 
rr^otiovL  move .  the  air  veTicles,  which  blow  the  sur 
tin  rough  the  true  lungs;  while  the  true  lungs,  fu* 
From  having  any  thing  to  do  with  a  diaphragm,  never 


Ivery  one  (killed  either  in  anatomy  or  phyfiologaf 
ft  know,  that  one  of  ^e  greateft  phyfiologifts  of 
times  has  written  a  long  paper  about  the  refpira- 
of  birds,  little  underdood,  and  in  proportion 
admixed ;  of  which  function  he  is  fo  thoroughly 
i^Kziorant,  as  to  explain  how  they  breathe  with  a  dia- 
Liragm :  and  until  I  fet  this  point  right,  my  arrange* 

is  good  for  nothing. 
•'  The  diaphragm  of  fowls  (fays  Mr.  Hunter,)  is 
tHixi,  tranfparent,  and  membranous,  aud  runs  acrofs  the 
sibdomen."  But  if  thin,  membranous,  and  tranfparent, 
it   can  perform  none  of  the  functions  of  a  diaphragm^ 
And  mud  be  merely  fuch  a  membranous  interfeptum 
.  as  fome  Amphibia:  and  Reptiles  have,  fupporting  the 
vifcera,  or  confining  them  in  their  place.     But  he 
^hini^  to  make  good  his  point  by  acknowledging  the 
'amperfefUon  of  this  diaphragm  ;  and  adding,  that  it  is 
^J^oved  by  certain  fmall  mufcles,  which  arife  from  the 
T'^ner  furface  of  the  ribs,  and  pull  the  diaphragm  and 
luxigsdown-'  He  ftill  perfiUs  in  calling  it  a.  diaphragm^ 

5  in 
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in  the  very  fentence  in  which  he  informs  us  that  **  it       i$ 
perforated  in  many  places  with  holes  of  a  confiderat^le 
lize/'     Since  Mr.  Hunter  is  fo  bold  as  to  fay  of  otl^B^er 
authors,  that  they  have  too  limited  notions  of  a  d.Sa« 
phragm,  we  may  be  allowed  to  fay,  that  his  notions       of 
it  are  as  much  too  liberal  as  theirs  are  too  coniin^^tL 
But  defcriptions  and  arguments  of  this  kind,  wh^ie 
the  author  is  entirely  wrong,  Ihould  not  be  tediously 
refuted,  nor  anfwered  in  any  other  way  than  by     a 
fimple  ftatement  of  the  cafe  *• 

The  anatomy  of  a  fowl's  refpiratory  organs  *s 
plainly  this. — The  trachea  havmg  defcended  into  t. 
thorax,  divides  into  two  branches;  of  which 
goes  in  a  (imple  and  ordinary  manner  into  each  iicS^ 
of  the  lungs.  The  heart,  which  lies  immediately  u  p* 
on  this  divifion  of  the  trachea,  fends  into  the  lun^g^ 
two  great  pulmonic  arteries,  and  receives  in  retur*^ 
two  veins.  The  lungs  themfelves  are  very  fmaft^^ 
denfe,  and  bloody ;  they  are  fomewhat  of  the  fha^^^ 


*  For  the  refpiration  of  birds,  s.  e,  for  raifing  and  deprcfli^ 
the  thorax,  I  Ice  miiay  rraifclcs  having  a  very  (Irong  analogy  wi  *** 
thofe  of  Man.     The  pedlor.il  mufclcs  are  amazingly  (Irong,  a  "^cra 


their  fcapiilas  abfolutely  fixed,  fo  that  thcfc  could  raife  the  bre  ^^** 
with  great  power ;  but  I  fufpeft  that  no  fuch  power  is  nee«i^^  ^* 
that  the  elafticity  merely  of  the  fternum  and  ribs  raifes  the-  '»*'• 
There  lies  under  thefe,  upon  the  back,  a  very  ftrong  mufclc    !»-*'* 
our  ferr.itus  pofticus.     There  lies  on  the  infide  of  the  ribs  a  fe*^    ^ 
three  beautiful  mufclcs  like-  large  intcrcollals ;  they  are  quit^      *^* 
fulatcd  from  all  other  parts,  are  feen  inftantly  upon  opening     t^nc 
belly:  thefe  are  ^vhat  Mr.  Hunter  calls  Mufclcs  of  the  X— ^*** 
phragm  ;  but  in  truth  the  bread  of  a  bird  is  pulled  downftrc^^S' 
ly  by  its  fhort  yet  (Irong  abdominal  mufclcs,  and  rifes  agai*::^     ^^ 
Its  own  elafticity  wiih  little  helpj  and  thcfc  arc  merely  iim.  ^  ^^' 
coftal  mrfcles. 
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of  the  human  lungs ;  they  are  feated  in  the  very  up- 
permoft  part  of  the  cheft,  are  clofdy  braced  down  to 
the  back,  and  are  indeed  in  part  niched  in  among 
the  ribs,  which  in  birds  have  their  edges  very  deep. 
Thefe  are  the  true  lungs  for  oxy dating  the  blood ; 
they  never  move ;  the  air  pafles  through  them  in  the 
following  way* 

Thefe  lungs  cannot  move,  becaufe  they  are  braced 
do^vn  by  a  membrane  very  thin,  and  cobweb-like, 
yet  very  ftrong.  This  membrane  is  a  peritoneum,  li- 
ning at  once  the  whole  thorax  and  abdomen  (which 
ftiU  .are  not  parted  from  each  other),  and  it  is  a  cover- 
to  the  lungs,  liver,  and  other  vifcera ;  but  alfo 
lame  cobweb-like  membrane  forms  cells,  which 
fill  the  whole  cavity  from  the  neck  down  to  the  anus, 
auid  from  the  breaft-bone  to  the  back  ;  and  which  are 
f€>  sittached  to  all  the  furfaces,  being,  as  I  have  faid, 
tile  lining  membrane,  that  as  the  bread  moves  thefe 
cells  muft  move. 

Thefe  cells  appear  at  fir  ft  fight  quire  irregular  j 
and  Mr.  Hunter  gives  but  an  idle  defcription  of  them 
along  with  that  of  the  feptum,  which  he  calls  the 
diaphragm:  But  I  hold  it  as  a  principle,  that,  al- 
though we  may  not  fee  it,  yet  all  is  orderly  in  the  ani- 
r^ial  body ;  in  fadl  the  order  of  thefe  cells  is  ex- 
tremely regular:  Firft,  there  is  a  membrane  which 
comes  down  from  the  breaft-bone  in  a  perpendicular 
^^c^ion  till  it  touches  the  vifcera;  it  runs  the 
^hole  length  of  this  common  cavity  of  breaft  and 
*^omen ;  it  enters  into  the  great  cleft  of  the  liver, 
^^d  fo  divides  the  liver  into  two  lobes,  ferving  as  a  li- 
S^tuent  for  the  liver,  as  a  mediaftinum  to  divide  the 

^reat 
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great  cavity  into  two,  and  alfo  as  a  fdrt  of  it>of  ^d^ 
bafis  for  the  cells  of  either  fide ;  though  beaQtifuHf 
tranfparent,  it  is  very  ftrong.  At  the  upper  end  this 
mcdiaflinuin  touches  the  heart,  and  there  expands  into 
a  very  large  bag  exquifitely  tranfparent,  which  is  at 
once  an  air-cell  and  a  large  pericardium*  Next,  at  hs: 
lower  end,  it  touches  the  gizzard  or  ftomach,  and! 
forms  a  large  cell  furrounding  it*  Behind  tbe  liver^ 
which  fills  all  the  upper  part  of  this  great  cavity,  andl< 
the  gizzard  which  fills  ail  the  lower  part,  lie  all  the 
iQteftines,  which  are  alfo  furrounded  with  many  cells : 
at  the  fides  the  cavity  is  occupied  by  three  or  four 
targe  cells  extending  from  the  middle  membrane  to 
the  flanks  of  the  bird.  And,  laftly,  when  we  look 
into  thofe  greater  cells  which  are  neareft  the  lungs,  we 
fee  clearly  many  openings,  very  large,  oblique,  rua- 
ning  flat  under  that  part  of  the  membrane  which  braces 
down  the  lungs,  fo  as  to  communicate  the  air  from  the 
lungs  to  all  the  ceils  very  freely. 

Now  let  me  add,  in  one  word,  that  the  eflential 
parts  of  refpiration  are  thefe :  Firft,  There  is  no  dia- 
phragm, no  divifion  of  breafl  and  belly,  the  flomach 
lying  upon  the  re£lum  in  the  pelvis ;  a  true  and  mud 
cular  diaphm:;in  could  not  exift  in  birds,  having  no- 
thing to  do  in  their  fcheme  of  refpiration.  Secondly, 
The  true  lungs  are  fmall,  high  in  the  back,  quite  im- 
moveable, fo  that  no  diaphragm  nor  no  power  of  va« 
cuum  could  unfold  them ;  and  thefe  lungs  are  perfora- 
ted at  every  point,  fo  that  they  could  not  expand  bj 
air.  Thirdly,  What  has  been  confounded  with  the 
true  lungs  is  the  vaft  congeries  of  abdominal  cellsi 
which  9je  of  ufe  only  in  lightening  the  creature  that  i| 

fnay 
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ipjy^  If,  jmd  ill*  forcing,  tt^e  air  through nh(  tru6  king9« 
Ffiiirthly,  Th^^,  is  in  the  plstce  of  a^*  cl)vjded  abdomenv 
and  thonujp,  w|tb  long  abdominal  faufcles,  n^o  prbper^ 
abdomen,,  a  ion^;.  thorax,  a  high  ftemum,  and  very^ 
daftic  rib^  f^tending  along  the  whole  body  till  theyi 
almoft  meet  the  pelvis,  making  the  abdominal  mufcleft. 
very  fliort ;  and  the  air-cells  all  along  adhere  to  thar 
inner  fur&ce  of  thefe  bones. 

•  With  thefe  points  clearly  before  us,  we  cannot  mi& 

take  the  mode  of  refpiration  in  birds.     The  thorax. 

does  the  whole ;  the  thorax  is  raifed,  and  immediately 

the  cells  are  expanded,  by  which  two  fundions  are 

performed;  for  the  air  which  comes  into  the  cells, 

paiCiig  through  the  lungs,  oxydates  the  blood,  and 

^e  cells  become  full  at  the  fame  time  fo  as  to  make 

^«  body  lighter.     The  thorax  is  deprcffed  again,  and 

^Ile  air,  which  paffes  now  a  fecond  time  through  the 

^^xigs,  may  a  fecond  time  oxydate  the  blood,  for  it  is 

'^ot    thoroughly  fpoiled  ;  and  what  is  fpoiled  is  diluted 

*'*th  the  air  of  many  cells,  which  lefpiration  cannot 

^•^"Jpty  at  one  ftroke. 

Vhe  final  caufe  alfo  is  plain :  Had  the  lungs  in  a 

^*lbeenfolid  and  flefliy  as  they  are  in  fowls,  (or  even 

"^   any  other  creature,)  and  at  the  fame  time  fufSciently 

*^^^ge  to  perform,  without  the  helpof  thofc  air-bags,  all 

^Aie  fundions  of  lungs,  they  niuft  have  been  large  and 

^^a\y  in  proportion  to  the  body  of  the  fowl ;  iliey 

^^^ft  have  occupied  much  room,  and  added  much  to 

the  weight.     But  the  lungs  of  a  fowl  are  very  denfe, 

"^cry  fmall  in  proportion  to  its  fyftem,  very  full  of 

^ood,  quite  fixed,  and  undilatable ;   the  rapid  courfe 

of  the  air  through  them  backwards  and  forwards  ena- 

^^S  them  in  their  bufinefs  of  oxygenation  to  do  much 

with 
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vith  little.  In  fhort,  there  are  two  fuhdlions  to  be  per* 
formed  in  birds :  Firft,  the  oxydation  of  the  blood, 
which  is  performed  by  the  fmall,  fleihy,  contra£ted 
lungs,  which  lie  immoveable  in  the  upper  part  of  the 
thorax^  and  through  which  the  air  blows  continuallj 
as  through  a  furnace,  while  they  are  quite  paffive: 
and,  fecondly.  The  lightening  of  their  bodies  for  fly- 
ing *,  which  is  performed  by  the  abdominal  cells  ;  and 
the  confounding  of  the  abdominal  cells  with  the  true 
lungs,  and  the  defcribing  of  a  diaphragm  where  none 
can  be,  was  like  to  have  put  us  all  wrong  -{-• 

•  Although  I  fay  the  h'ghtcning  of  the  bird  for  flying,  I  do  not 
mean  to  HfHrm  abfoiutcly,.that  it  is  either  for  flying  that  they  are 
made  light ;  for  I  have  given,  on  the  contrary,  an  example  in  a 
bird  which  fcldom  flies,  viz.  the  common  fowl ;  and  I  have  added 
a  plan  of  the  O-Liili's  cells,  which  i>  a  f\.!fi -footed  bird>  amd 
never  flics  :  nor  do  I  even  aflirm,  th^it  it  is  for  the  fake  of  light- 
ncfs  that  thefe  cells  are  thus  provided.  Perhaps  one  chief  ufe  is 
blov.ing  through  the  true  lungs  to  oxygenate  the  blood  ;  yet  I 
flioulJ  think  lightuefs  were  a  chief  ufc,  for  the  cells  arc  far  too 
l.ir;re  for  this  office  alone  of  vem.il  itiiig  the  lungs;  and  they  arc 
fo  diirufod  as  to  caicr  even  into  the  bones  of  fowls,  where  the 
air  ii>  lo  ficcly  adniicied,  thai  if  you  b^e;^k  a  bone  which  has  fuch 
an  air-cell  in  it,  for  cxanii^lc  the  flioulJer-bone  of  a  fowl,  ycu 
produce  an  cmphyfenia. 

t  P:,A\s  of  tiic  Rlspiraiiox  of  Birds. 
Ill  the  Hi  it  Piau  is  fcen  —  (tf)  The  trachea  dividing  into 
br.uichc^  — (/')  The  heart  fendinj  great  pulmonic  arteries  to 
the  hiiv»s  — (rt)  The  true  lungs  ihaped  like  the  human,  but  cx- 
ceeJIi^gly  firi.ill,  dci::*e,  and  bloody— (//)  The  thin  and  delicate 
nicnibiaue,  v/hich  forms  a  mediadinum— -(r)  The  great  air- cellf 
in  which  the  heart  lay  — (/)  The  cell  whjrc  the  ftomach  lay- 
(i,  2,  3,  4,  5  )  A  number  of  cells,  very  large,  which  {ui> 
round  all  the  vifcera,  and  fill  the  whole  abdomen  — (6,  6,)  Two 
large  cells  which  lie  ncareft  the  true  lungs — (ss)  T^c  true 
lungs,  which  lie  clofe  to  the  back-bone .-^An,  (if)  u  feca  on- 
each 
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TMIRD  SPECIES  OF  RESPIRATION,    VIZ.    THAT  OF  AM- 
PHIBIA. 


HIS  fpecics  of  rcfpi ration  differs  from  the  two  firft 
in  thefe  refpefts;  it  differs  from  the  icfpiration  of 
Man,  becaufe  there  is  no  diaphragm ;  it  differs  from 
that  of  birds,  for  there  is  no  cheft  covering  the  lungs : 
There  is  a  (hort  fternum,  no  chell,  no  ribs  by  which 
the  lungs  may  be  moved,  there  is  no  vacuum  formed 
in  their  refpiration ;  they  fill  the  lungs  by  the  working 
of  their  jaws^  or,  in  other  words,  they  fwallow  their 
^^r  juft  as  we  fwallow  our  food. 

'I'he  Frog,  the  Newt,  the  Chamelion,  the  Tortoife, 
^rid  many  other  creatures,  breathe  in  this  way;  and 
^s  one  of  the  mod  curious  mechanifms  for  refpiration, 
I  fliall  reprefent  that  of  the  Frog.  I  have  placed  at 
^he  beginning  and  end  of  this  chapter  two  drawings, 
^'^  "Which  their  organs  of  refpiration  are  feen ;  for,  at 
I  Have  juft  explained,  their  organs  of  refpiration  arc 
'^Qt  in  the  belly,  nor  in  the  lungs  themfclves,  but  ia 


^*cH  fJdc  one  of  the  many  holes  by  which  the  true  lungs  give  out  their 

***"  to  the  abdomioal  veficlcs.     Figure  2(1  Ihows  the  manner  of  ihcir 

^*pir*5itIon  ;  for  the  air-veficlcs  are  fecn  again  (1,2,  3,)  — fiHing  ihc 

^'hol^  abdomen.    The  true  hings  are  fccn  at  f^a) — lying  clofe  by  the 

J*"^^»  and  as  high  as  the  root  of  the  ntck;  and  the  length  of  the 

^''^^"im  and  ribs,  which  are  marked  (^,  c,  d.  Sec) — fhow  that  the 


°^^   i  s  all  cheftt  and  that  every  time  the  cheil  r'lL's  to  the  line  {/.li) — 

^  "^^cles  are dilattd,  anc  ibc  air  pafics  through  ilic  linrs  in  the  di* 

^^^^^^n  (/) — and  every  time  the  Lrcall  is  pulkd  (!own  by  tlic  abdo- 

■^*'*il  niufck'8,  which  are   irarked   (/)  — the  air  is   driven  out  again 

'"^^Vjgh  the   lungs  in  the  dircciion   (m),-— the  lungs  being  all  the 

*^*^'  motionlcfs,  and  paQive  merely. 

i^oL.  II.  L     .  th: 
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the  mouth.    At  (a)  is  feen  its  tongue  ^of  prodigious 
length ;  it  is  not  like  the  tongue  of  any  other  crea- 
ture, hinged  far  back  in  the  mouth,  but  is  fixed  in  the 
chin  to  increafe  its  length,  while  at  the  further  end  it  i^ 
forked.  We  fee  it  faunching  out  this  monftrous  tongue 
in  catching  flies  ;  perhaps  alfo  with  this  it  rakes  mud^ 
At  (^),  behind  the  root  of  the  tongue,  is  the  flit-lik^ 
opening  of  the  trachea ;  this  is  what   is    called  th^ 
glottis  in  the  human  fubjeft.     We  fee  this  rima  open^i— 
ing  and  gafping  for  air  when  we  keep  the  moutfak^ 
thus  diftended  ;  it  has  no  epiglottis  or  valve  to  defen 
it ;  its  own  contraction  is  fufGcient^  for  when  clofe 
you  cannot  even  guefs  at  its  place  ;  befides,  the  jaw 
force  down  the  air  into  it,  and  the  long  tongue  carri 
the  food  over  it  into  the  gullet.     At  (r)  is  fcen  th 
opening  of  the  gullet,  which  when  dilated  is  as  wid 
as  its  jaws  ;  it  looks  more  like  the  ftomach  openin 
diredly  into  the  throat ;  and  this  great  width  require; 
a  very  flrong  mufcle  to  contra(5l  it,  and  makes  a  grea 
circle  of  rugas.     At  (d)  is  feen  the  mod  impo; 
part  of  all,  the  npftril  of  the  Frog,  with  which 
continually  breathes,  never  opening  its  mouth. 

Looking  carelefsly  upon  this  creature,  we  do  nc 
perceive  that  it  eVer  breathes,  for  it  lies  plunged  ov< 
the  mouth  in  water.  It  is  never  feen  to  open  ics  mout 
,  there  is  no  motion  in  its  fides  like  breathing ;  in  (ho 
it  does  not  feem  to  breathe  ;  and  when  it  is  provok 
(or  rather  through  fear),  though  it  flill  keeps  its  mou 
clofely  fhut,  its  fides  and  back  rife,  and  it  blows  i 
felf  up  apparently  by  fome  internal  power.  But  wh 
we  obferve  the  creature  more  narrowly,  we  percei 
that  there  is  a  frequent  motion  of  its  jaws,  or  rath 
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of  that  (kinny  and  bag-like  part  of  its  mouth  which 
trovers  the  lower  jaw«  We  are  apt  now  to  fall  into  a 
^virorfe  miftake,  for  this  bag  under  the  jaw  is  alternate* 
1 7  dilated  and  contrafted,  the  mouth  is  never  opened 
C:o  take  in  new  air  ;  the  creature  feems  to  live  all  the 
*^vhile  upon  one  mouthful  of  air^  and  feems  to  be 
playing  it  backwards  and  forwards  betwixt  its  mouth 
suid  its  lungs. 

But,  laflly,  when  we  obferve  its  noftrils,  we  find  that 

^here  is  in  the  noftrils  a  twirling  motion  for  each 

xnovement  of  the  jaws,  which  makes  the  whole  pro- 

^:els  perfe&Iy  fimple  to  our  comprehenfion }  for  a  Frog 

l^reathes  by  the  noftril  alone,  it  cannot  breathe  by 

'^he  mouth  ;  it  never  raifes  its  mouth  above  water,  nor 

^)pens  it  but  to  catch  flies  or  other  food.    If  you  keep 

its  mouth  open,  you  fee  it  prefently  ftruggling  for 

l>reath ;  for  its  refpiration  goes  on  in  the  following  way: 

Jts  broad  jaws  are  continually  fhut ;  they  lock  into 

«ach  other  by  grooves ;  the  mouth  is  completely  clofe» 

and  forms  a  fort  of  bellows,  of  which  the  noftrils 

are  the  air-holes,  and  the  mufcles  of  the  jaws  which 

come  from  the  os  hyoides  draw  in  the  draught  by  their 

alternate  contradion  and  relaxation  ;  and  the  noftrils 

lie  fo  obliquely  over  the  hole  in  the  fkull,  which  is  re- 

prefented  at  (a)  in  the  Plate  at  the  end  of  this  chap* 

ter,  that  the  leaft  motion  of  them  enables  them  to 

perform  the  office  of  a  valve.    Firft  there  is  a  twirl 

of  the  noftril  which  lets  in  the  air ;  then  a  dilatation 

of  the  bag  under  the  jaws,  by  which  the  mouth  is 

gready  enlarged  and  filled  with  air ;  then  a  fecond 

modon  of  that  bag,  by  which  the  mouth  is  emptied 

and  the  lungs  filled ;  then  there  is  a  flight  motion  of 

T2.  die 
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%he  fides  of  the  creature,  by  which  the  mufcles  of  the 
abdoitlen  expel  the  air  again ;  and  then  the  twirl  of 
the  noftril  and  the  motion  of  the  jaw  facceeds  again : 
fo  that  with  thefe  creatures  infpiration  is  the  fwallow- 
ifig  of  the  air  by  their  broad  expanded  jaws,  with 
their  coverings  driving  it  down  into  the  lungs ;  and 
^^cpiration  is  the  contraction  of  the  abdominal  mufcles 
driving  it  out  again ;  and  thefe  two  motions,  ^Rrhen 
we  obferve  a  Frog  attentively,  ,are  as  perfe^Slly  regular 
as  refpiration  in  a  Man.  1  heir  mufcles  of  refpiration 
are  not  the  mufcles  of  the  belly  but  the  mufcles  of  the 
jaws  ;  and  this  caufes  the  uncouth  broadnefs  of  the 
jaws  in  Frogs,  Newts,  Lizards,  Serpents^  Turtles, 
&c. 

'  Now  we  fliall  no  longer  wonder  why  the  Frog 
never  opens  its  mouth ;  why  it  never  feems  to  breathe  j 
!why,  after  openirrg  its  belly,  the  lungs  ftill  projed  ( 
why,  after  emptying  its  lungs,  it  can  fill  them  again 
^t  will,  not  by  any  peculiar  power  in  the  lungs,  but 
by  blowing  them  up  with  its  jaws.  If  you  gag  the 
Frog  and  keep  its  mouth  open,  it  cannot  fill  them^ 
-becaufe  it  cannot  breathe ;  if  you  plug  its  noftrils, 
it  fufFocates,  though  not  foon  ;  if  you  keep  its  mouth 
open  by  force,  you  foon  find  it  ftruggling  for  breath ; 
and  looking  into  its  throat,  you  fee  the  glottis  open* 
ing  from  time  to  time*. 

The  Newt  (or  as  it  is  called  in  this  country,  tht 
Aflc)   breathes    with  the  jaws  and   noftril  like  the 

*  Dr.  Monro  In  hia  txplanailon  of  Plate  1 6.  H^.r^ws  us  very  obli- 
gingly ihc  diaphragm  of  a  Fiog,  marked  (^r). — This  diaphragm  u 
nieMioiied  a  Tecond  tijnc  in  explaining  the  fame  Hate. 

L  ':  Frog ; 
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rog ;  it  has,  like  the  Frog,  a  conftant  motion,  by 
fliorc  Itrokes  of  the  bag  under  the  jaw  (which  bag  is 
formed  by  the  membranes  of  the  mouth,  covered  and 
znoved  by  the  genio-hyoidei  and  mylo-hyoidei  muf- 
oles) ;  but  we  obferve  that  every  minute,  or  lefs,  it 
Aops  as  if  intending  fome  particular  motion ;  then 
gradually  the  bag  fwells  out  under  the  lower  jaw  to 
SL .  great  fize ;  then  the  air  contained  in  it  is  puffed 
clo\irn  into  the  lungs  with  a  fudden  flap  of  the  bag; 
3.nd  in  proportion  as  the  jaws  are  emptied  the  long 
Ades  of  the  creature  are  heaved  up. 

The  Toad,  theChamclion,  the  Green  Lizard,  breathe 

^xaflly  in  the  fame  way.     The  Chamelion  has  the  flat 

broad  jaws  of  the  Frog  ;  they  lock  into  each  orher, 

a.nd  it^never  opens  its  mouth  ;  it  fwatlows  its  air  in 

xnouthfuls,  drives  it  downwards  into  its  lungs  ;    its 

lyings  are  of  a  vaft  extent,  ftretching  from  the  jaws 

9l11    along  the  abdomen :    it  is  the   vaft  fize  of  its 

lungs,  almoft  concealing  the  abdominal  vifcera,  that 

Snakes  Gefner  fay,  "  that  of  the  entrails  of  a  Chame* 

lion  the  lungs   only  are  vifible/'     The  air   it  fwal- 

lows  in  greater  or  fmaller  quantity  as  its  needs  or 

fears  prompt  it.    When  you  alarm  this  timorous  ani- 

^nal,  it  fills  its  fides  jufl:  as  a  Frog  fwells  out  its  back  ; 

^ind  either  la  this  greater  refpiration,  or  in  its  ordi- 

^lary  breathing,  we  fee   it  prefling  the  air  onwaards 

£:om  cell  to  cell;  and  we  fee  the  motion  proceeding 

:^om  its  jaws  to  its  breafl:,  and  all  along  its  fides,  till 

Sts  lank  form  is  quite  puffed  up  almofl  to  burfiing. 

All  thefe  creatures  have,  in  addition  to  their  pecu- 
liar refpiration,  a  peculiar  kind  of  lungs,  thin,  mem- 
l>ranous,  and  extremely  delicate :  the  lungs  even  of 
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fo  great  an  animal  as  the  Crocodile  are^  when  in-r 
^flatedy  very  delicate  and  tranfparent,  of  a  rofe-colour 
or  flight  red,  confiding  of  delicslte  Y!p(icles»  and 
exaftly  like  the  Frog's  lungs.  The  lungs  of. the 
Frog  are  in  fhape  liHe  a  fir-cone,  with  the  (talk  of 
the  cone  on  each  fide  fixed  to  the  fide  of  the  hearc. 
But  thefe  conical  lungs  of  ea^h  fide  are  delics^te,  f^lvery, 
perfedly  tranfparent,  divided  within  into  innume* 
rable  cells  like  a  honeycomb ;  and  thefe  alfo  are  fo 
extremely  delicatej  that  though  the  outfide  membrane 
is  as  tranfparent  as  a  foap-buhble,  the  diyifioiis  caq 
hardly  be  feen,  except  by  inflating  and  drying  the  lungs, 
and  then  cutting  them.  The  lungs  of  tlie  A(k  are 
fUll  more  beautiful,  as  a  fpecimen  of  what  are  called 
membranous  lungs ;  for  the  creature  is  very  long  in 
the  bpdy,  its  lungs  run  down  along  all  its  fides ;  they 
are  about  the  fize  of  a  common  earth-worm  or  writ- 
ing quill }  they  end  like  a  blind  gut ;  they  are  of  a 
bluifh-white,  exquifitely  tranfparent,  like  the  fwin)^ 
ming  bladder  of  a  fiOi. 

It  is  the  nature  of  membranous  lungs  to  oxyge* 
nate  but  a  very  fmall  quantity  of  blood  j  they  arc 
membranous,  only  becaufe  there  is  not  that  vafl  pro- 
fufion  of  arteriesi  veins,  and  flrong  veficles,  which 
there  i$  in  the  human  lungs.  The  pulmonic  artery  and 
vein  are  always,  in  the  membranous  lungs,  extreme- 
ly fmall  in  proportion  to  the  vaft  fyftem  which  they 
fervc.  There  cannot  be  better  examples  of  this  fa^ 
than  thefe  two  drawings  of  a  Frog  and  of  a  Newt :  la 
the  Frog  is  feen  the  fmall  artery  and  vein  fpreading 
more  fuddenly  over  the  lungs ;  in  the  Aflc  is  feen  the 
lame  ^tery  s^id  yein,  r^nnin^  ^owQ  more  ciireOly, 
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and  for  a  greater  length  along  its  worm-like  lungs : 
in  both  we  fee  the  artery  to  be  little  bigger  than  the 
Tanular  arteries  of  the  Frog*s  tongue  at  the  head  of 
the  chapter.  The  manner  of  its  coming  off  from  the 
aorta  is  feen  in  the  firft  plan  in  the  book^  where 
figure  2.  reprefents  truly  the  Frog's  heart ;  and  there 
we  may  obferve  how  fmall  a  proportion  the  pulmonic 
artery  bears  to  the  reft  of  the  arterial  fyftem. 

From  thefe  peculiarities  of  the  membranous  lungs»  it 
is  plain  that  the  ozydation  of  the  blood  is  a  procefs 
of  fmall  importance  in  their  fyftem ;  that  this  procefs 
being  of  little  value  with  them,  they  are  the  better 
enabled  to  go  into  the  water,  and  to  want  breath  for 
a  time.  But  chiefly  it  appears,  that  the  meaning  of 
this  peculiarity  is  not  fo  much  to  give  them  the  pri* 
vilege  of  Amphibise,  in  allowing  them  to  go  into 
the  water ;  for  many  creatures,  as  the  Chamelion,  all 
the  tribe  of  Lizards,  Newts,  Toads,  Serpents,  &c. 
have  thefe  lungs,  and  yet  never  approach  the  water :  v 
but  that  the  chief  ufe  of  it  is  to  eftablifli  in  this  dafs  '  ' 
of  animals  a  peculiar  conftitution,  a  permanent,  al- 
mod  inexhauftible,  irritability,  and  a  tenacioufnefs  of 
life ;  which,  I  believe,  no  creature,  whether  of  the 
land  or  the  water,  wants,  which  has  membranous 
lungs.  And  when  we  are  told  that  thefe  creatures 
can  be  kept  two  days  under  water,  as  a  proof  of  their 
being  Amphibiae,  I  cannot  but  confider  it  as  a  very 
childifli  proof;  for,  in  the  firft  place,  we  fee  them 
breathing  with  wonderful  regularity  when  out  of  the 
water ;  when  plunged  into  the  water,  we  fee  them 
very  foon  ftruggling  for  breath  ?  and  if  they  can  live 
for  two  days  without  air,  it  U  only  becaufe  they  could 

T4  bear 
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bear  any  other  kind  of  injury  with  equal  eafe,  and 
could  live  two  days  without  their  heart  or  their  head. 


FOURTH    SPECIES    OF     RESPIRATION,     VIZ.     THAT    OF 

FISHES. 

In  this  fpecies  of  refpiration  the  creature  breathes 
nnther  >ya^er  nor  air,  but  water  mixed  with  air,  and 
this  office  is  performed  by  gills  in  place  of  lungs. 

The  reafon  why  I  have  called  this  a  fpecies  of  re-  ' 
fpi  ration,  needs  to  be  very"fully  explained  ;  for,  though 
little  obferved,  it  is  a  certain  faft,  that  a  creature, 
without  any  apparent  change  upon  its  fyftera,  can  do 
well,  having  its  blood  oxygenated  at  one  time  by  gills,, 
tt  another  time  by  lungs.  The  Frog,  for  example, 
lives  long  in  the  water;  while  it  does  fo,  it  may  be 
confidered  as  a  foetus  which  cannot  breathe:  the 
young  Frog,  which  has  not  yet  acquired  its  proper 
anJ  natural  refpiration,  breathes  like  a  fifh.  For 
the  firft  fourteen  days  after  hatching  from  the  egg, 
and  while  the  Tadpole  is  very  fmall,  it  has  gills,. which 
are  two  long,  projefting,  fimbriated  appendages  like 
fins ;  by  the  thirty-fixth  day  thefe  appendages  are 
taken  into  the  jaws,  and  forrti  four  rows  of  gills  on  * 
each  fide,  regular,  and  like  thofe  of  a  fi(h ;  but  at  the 
fame  time,  this  fcetus  has  its  lungs  within  the  body, 
not  to  be  ufed  till  it  come  out  into  the  air,  when  the 
lungs  affume  their  funftion  and  the  gills  (brink.  The 
fame  fyllem  in  this  inflance,  >vhich  was  at  firft  ferved 
by  gills,  is  in  the  end  oxygenated  by  lungs. 

The  motion  of  the  gills  in  fifhes  is  a  true  and  per- 
fcd  refpiraioh :  for,  in  the  firft  place,  if  there  be  no 

air 
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air  izx  the  water,  or  not  enough  of  air,   they  cannot 

hwcsL^ht ;  diftilled  water  is  to  a  fifli  what  the  vacuum 

of   a.n  air-pump  is  to  a  breathing  creature:  if  you 

exlia.vift  water  with  an  air-pump,  if  you  boil  it,  if 

y o  a     diftil  it,  if  in  any  way  you  deprive  it  of  its  sur, 

fiih^a  cannot  breathe  in  it,  but  come  up  to  the  fur- 

f^cre  and  gafp  for  air.     If  you  take  a  fifh  out  into  the 

^tr,    it  is  the  fame  with  plunging  any  breathing  crea* 

ttXT-^     into  water,  it  gafps  and  dies.    Fifhcs  cannot 

bre3.tli6  in  air  wanting  water,  for  that  element  is  not 

^ccrommodated  to  their  fpecies  of  lungs ;  nor  in  water 

^"^nting  air,  for  then  there  is  no  oxygene ;  and  we 

fi^d,    upon  extra&ing  the  air  from  water  which  fifliei 

^^'v^e  breathed,  that  it  is  contaminated,  exaftly  in  the 

^■^Q-e  way  with  air  which  had  been  breathed  by  any 

'^^^a.thing  animal,  that  it  diflFers  very  little  from  that 

'^  '^W'hich  a  candle  has  burnt  out.     This  is  the  reafon 

th^t    when  many  fmall  fiflies  are  inclofed  in  a  narrow 

8^^is,  they  all  ftruggle  for  the  uppermoft  place,  and 

^^^t  when  in  winter  a  fifh-pond  is  entirely  frozen 

^"^er,  you  muft  break  holes  for  the  filhes,  not  that 

^^^y  may  come  and  feed,  but  that  they  may  come 

^^d  breathe  j  without  this,  if  the  pond  be  fmall,  they 

^uft  die. 

In  the  refpiration  of  fifhes,  there  are  two  curious 
"points  to  be  confidered :  Firft,  The  manner  in  which 
their  refpiration  is  performed ;  and,  fecondly.  The 
manner  in  which  their  blood,  when  thus  oxydated,  is 
diftributed  over  the  body. 

The  red  part  or  gills,  which  ferve  as  lungs,  lie 
under  a  broad  fcale,  which  defends  them  from  all  ex- 
traneous bodies,  or  hurt,  or  prefTure  of  any  kind,  for 

they 
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they  are  exquifitely  delicate.  Their  refpintion  k 
like  the  Frog's  in  this  rerpeft,  that  they  fwallow  the 
water  with  their  mouths ;  and  in  this  it  is  like  the 
fowlsy  that  they  drive  it  through  among  thor  gills, 
which  lie  perfedlly  paflive  like  the  true  lungs  of  a 
fowl. 

A  fi(h'8  gills  are  ranged  in  femicircles  under  the 

great  flap  which  covers  them  four  or  five  femidrclei 

on  each  fide ;  the  fifh  opens  its  mouth  wide,   fills  it 

with  water,  ihuts  the  mouth,  then  drives  the  watei 

backwards,  fo  that  it  lifts  the  great  flap  and  makei 

its  way  out  behind,    and  ruflies  with    a    fort  oi 

ftream  through  among  the  red  gills,  raifing  eacli 

femiclrcle  from  another,  and  making  the  water  pU] 

freely  round  each  feathery-like  procefs.     It  feemi 

to  me,  that  wherever  this  mixture  of  water  and  aii 

is  ufed,  there  muft  be  fome  force  to  give  impreflioc 

to  the  air  upon  the  blood.    The  depth  to   which 

fiflies  go,  and  the  preflfure  of  the  water,  muft  giv< 

fome  eScGt  in  impreiGng  the  air   upon  the   lungs 

The  gill  mud  play  more  or  lefs  flrongly  according  t( 

various  depths,  juil  as  the  fifh  muft  fwim  more  flrongl] 

againfl;  a  ruder  ftream.     Some  fiflies,  as  theTrpyt 

Perch,  Salmon,  Herring,  have  more  open  gills,  ye 

they  do  not  want  this  power  of  imprefling  the  ai: 

mons  or  lefs  ftropgly  againft  the  gills.    The  Eel  anc 

th( 
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cl^c    flat    fiflies,    as 
«:!>.«  Skate,  have  their 
gills  more  concealed, 
tniey  fwallow  the  air 
by   the  mouth,    an4 
l>r-«ithe  it  out  by  holes 
itt  theirfide.  ThefhelU 
fiOies  gire  the  moft  ' 
cuiious  example  (andjp 
none   more  fingular  ,»,  3 
than  the  oyfter)   of 
very  regular  andbcau- 
tiful  gills;  and  there-  ^n, 

fore  I  have  given  two  'v"'.;',! ,'/,/'',','."!  ,7.''  '^'//,'^"'" 

flight  marginal  drawings;  the  firft:  of  which  {hows  th« 
heart  and  lungs  at  (d)— The  heart,  which  may  be  feen 
beatidig  about  40  in  a  minute  at  (J) — The  whole  of  the 
gills  as  they  lie  out  upon  the  (ide  of  the  Oyfter,  and 
bear  a  Tery  large  proportion  to  its  body,  at  (r)— The 
canal,  partly  opened,  in  which  the  water  pafles  to  the 
giUs  from  the  mouth  (t/V-^od  ^t  (^*  ^gure  a.)  is 
feen,  feparated  from  the  body,  a  long  canal  opened  $ 
before  it  was  laid  open,  it  was  fomewhat  of  a  triangu- 
lar figure  within ;  it  conftitutes  the  bafis  of  all  the  cir- 
cles of  gills ;  it  contains  the  molt  beautiful  ranges  of 
holes  that  can  be  feen  in  nature,  by  which,  as  is  very 
pUio,  the  water  is  admitted  to  each  feather  of  each 
giU.  The  filh  fwallows  the  water  by  its  mouth,  which 
u  at  (^  6gure  i.)— drives  it  down  into  this  great 
ciQal,  and  fo  out  again.    It  is  by  this,  I  am  per- 
foaded,  that  merely  the  foaldng  of  a  filb's  gills  in  water 
tould  not  doj  for  they  might  have  lain  abroad,  as 

indeed 
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indeed  they  do,  and  foaked  veryfecuTely  ia  a 
filh ;  but  the  water  muft  be  applied  with  a  degree 
force  proportioned  to  the  conditioa  of  the  lungs, 
the  needs  of  the  fyftem ;  and  every  fifli,  whatevo- 
the  mechanifm  of  its  refpiration,  has  this  power. 


Having  explained  this  fird  point,  viz.  the  media* 
nifm  o'f  their  gills,  I  proceed  next  to  explain  the  cir- 
culation of  their  blood,  how  thor  blood  is  oxydatedj 
and  how  it  is  diltributed  over  the  body. 

A  fiEh  and  an  amphibious  animal  have  both  of 
them  the  fimple  heart,  confiding  of  one  auricle  and 
ventricle,  but  with  this  fmgular  variety,  that  the 
Frof;,  fiT  example,  wants  the  heart  belonging  to  the 
lungs,  a  fmall  artery  only  from  the  common  fyfleoi 
performing  the  office  ;  while  tlie  filh  again  wants  the 
heart,  which  fliould  circulate  the  blood  through  the 
body,  and  has  that  heart  only  wliich  belongs  to  the 
lungs.     The  whole  blood  of  the  iiih  paifes  through 

this 
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this  fingle  heart,  and  therefore  the  whole  mafs  cinru- 

lates,  parcel  by  parcel,  through  the  gilJs, .  for  every 

time  that  it  circulates  through  the  body.     We  fliall 

begin  its  circulation,  then,  at  the  heart.    Firft,  The 

^hole  blood  of  the  body  is  returned  into  the  heart  of 

ai^   Skate,  for  example,  by  two  great  veins  (a  a) — Thele 

o  great  veins  deliver  it  into  a  vafl:  auricle,  or  refer* 

rather,  which  lies  over  the  heart  (^  b) — The  au- 

le  delivers  it  into  a  ftrong  ventricle  (^)-«-whofe  ac- 

n  is  further  ftrengthened  by  the  aftion  of  its  aorta, 

I^xch  Irom  the  heart  up  to  (i),«^ where  the  valves 

^i~e^  is  very  mufcular  and  powerful,  and  conftitutes, 

Sn  a  manner,  a^rVof  the  heart.    But  this  great  vefTel 

icckuft  in  this  fpieBes  of  circulation  change  it;s  name, 

'ox-  it  rciHy  is  ndt  an  aorta,  has  nothing  to  do  with 

the  body:  both  the  heart  of  a  fifh,  and  this  its  only 

^eflel^  belong  entirely  to  the  lungs  or  gills^  and  as 

^l^efis  in  called  the  bronchia,  this  is  |he  bronchial 

vtery*    The  gills  of  this  fifh  are  five  in  number  dti 

<^ch  fide,  aiid  on  each  fide  the  bronchial  artery  gives 

^^l  two  branches  (e  and/) — which  ferVe  the  five 

8*lli:— (tf)  the  lower  branch  is  large,  and  ferves  the 

^^Tce  lower  gills — (/)  the  higher  branch,  which  goes 

^tt"  h*ke  one  of  the  arms  of  a  crofs,  ferves  the  two 

^I^per  gills. 

Secondly,  Thefe  arteries  being  diftributed  along  the 

C^lls,  dfvide  into  exquifitely  fmall  branches  produ« 

^^Tig  that  feathery  appearance  which  is  fo  beautiful. 

Tbofe  minute  fubdivifions  of  the  bronchial  veflels  ex- 

.   i*ofe  the  Wood  to  the  air.    This  may  explain  to  us 

^yr  in  the  human  lungs  the  expofing  of  the  blood, 

*^€n  with  die  Interpofition  of  membranes  and  of  the 

4  arterial 
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It  is  plain  by  thefe  expreffions  cf  admiration  that 
I  do  not  mean  to  attempt  fo  difEcuIt  a  fubjeft  as  this 
at  prefent:  I  only  mention  difficulties  which  it  is 
furprifing  that  others  have  not  declared  and  invtfti* 
gated,  for  nothing  can  be  more  interefting.  The  little 
that  we  do  know  fhall  be  fimpiy  and  plainly  told. 

The  forms  of  infeds  are  often  very  ftrange,  their 
lives  very  irregular,  fometimes  in  water,  fometimes  ia 
air ;  many  of  them  begin  In  Worms,  and  end  their 
lives  as  Flies  and  Moths ;  and  accordmg  to  thefe 
varieties  of  .heir  form,  or  life,  or  geneiation,  their 
air-tubes  are  various. 

Sometimes,  as  in  the  common  Bee,  they  have  nearly 
the  form  of  lungs :  They  begin  like  two  bags,  refem- 
bling  thofe  of  the  Alga  Marina,  or  fea-weed,  in  (hape } 
and  thefe  bags  diftribute  pulmonary  tubes^,  with  oc* 
cafional  bag-like  dilatations  in  the  courfe  of  the  tubes, 
through  all  the  body.  More  commonly  the  air-tubes 
of  infefts  are  direft  tubes,  mere  tracheas,  of  a  very 
fingular  conftrudion ;  they  have  rings  like  the  tracheas 
of  animals ;  they  have  a  delicate  membrane  cover- 
ing thefe  rings  and  forming  them  into  a  tube :  the 
tube  continues  always  rigid  like  a  flexible  catheter, 
or  other  tube  of  twilled  wire  not  liable  to  collapfe : 
They  begin  by  many  open  mouths  opening  along  the 
fides  of  the  infeft,  and  they  terminate  in  myriads  of 
velfels,  which,  in  their  forms  and  progrcFs  over  the 
various  parts  of  the  body,  refemble  blood-veflels  more 
than  it  is  eafy  to  conceive.  Thefe  air-tubes  being  thus 
ri^d,  are  always  full  of  air,  and  by  their  refraSions 
through  the  tranfparent  parts  of  the  infeft's  body 
they  give  it  in  the  microfcope  a  great  degree  of  bril- 

m     ■ 

liancy ; 
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(hort  iketchj  underftand  how  the  whole  fun^on  goet 
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FIFTH  SPECIES  OF  RESPIRATIONj 

VIZ.    THAT  OF  INSECTS. 

» 

There  is  in  this  kind  of  refpiration  no  breathing 
organ  like  the  lungs,  but  tracheas  or  air-tubes  by 
whi^h  air  enters  into  all  parts  of  their  body. 

What  is  mod  perplexing  in  this  fpecies  of  reipirai* 
tion  is  the  prodigious  quantity  of  air  which  thefe 
creatures  receive;  the  little  connexion  betwixt  the 
^r-tubes  and  the  heart ;  the  impof&bility  of  tracing 
blood-veflels  from  the  heart  to  the  various  parts  to 
Hourifh  them ;  and  the  cleamefs  with  which  we  fee 
their  air*tubes  branching  over  all  parts  of  their  body. 
The  ftomach^  bowels,  and  other  vifcera,  the  l^s  and 
^^gs,  even  the  very  fcales  of  infefls,  have  branches 
^f  the  air-tubes  dividing  over  their  furfaces  like  the 
Plicate  Tcflels  of  leaves  and  flowers.  In  (hortj  the 
^gnitude  of  thefe  air-tubes  is  quite  furprifing ;  and 
^heir  bnmchings  are  fo  minute,  delicate,  univcrfal  over 
^  the  body,  that  it  looks  almoft  as  if  the  air-tube 
^^  exchanged  fun^ons  with  the  heart  and  arteries. 

It 
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roun  J  the  inteftines  and  flomach  of  a  Worm  ;  and  it  is 
not  to  be  forgniten,  that  though  the  beginnings  of 
thefe  tubes  in  their  great  tracheas  and  near  the  pimc- 
ta  refpiratoria  are  quite  tranfparent,  their  extreme 
branches  are  beautifully  white  like  veffels  filled  with 
chyle,  or  rather  one  might  be  apt  to  miftake  them  for 
nerrt 


Of  tlic  way  in  which  this  function  is  perfomiiedi' "' 
there  muft  be  more  varieties  than  we  can  know  or  cora- 
prclienJ  :  this  we  may  fafcly  conclude  from  the  little 
that  we  do  know,  finding  the  variety  fo  very  great. 

Alrnofl  all  infects  have  their  punfta,  like  thofe  of 
the  CiUvrpilla;-,  ranyuid  along  the  fide,  and  inofculi- 
lin;^  like  thofe  of  the  Loufe  from  branch  to  branch : 
often  the  punctu  open  along  the  fides  ;  but  in  place  of 
inofculating  from  branch  to  branch,  all  round  one 
fide,  they  inofculate  acrofs  the  belly,  the  one  fide  com- 
municating with  the  other.    This  is  befl  obferved  in 
the  fmall  Worm  from  which  the  Bee  proceeds  (vide 
Fig.  6.)j  which  is  a  magnified  drawing  of  the  Bee- 
worm.  And  here  it  muft  be  obferved,  that,  as  in  other 
inftfis,  always  the  (ligmata  or  breathing  points  cor- 
refpoiid  neaily  with  the  folds  or  rings  while  it  con- 
tinues a  Worm,    and  with  the  fcales   or    divifions  o^S 
the  buviy  when  it  becomes  a  Fly  ;    in  the  Bee-woiiHW 
alfo  the  inolculations  anfwer  to  the  flexures  or  joint '^^ 
of  the  body. 
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Often  when  the  infeft  lives  in  water,  it  has  dniy 
two  pun£la  refpiratoria :  thefe  punda  begin  either  in 
the  fnout  or  in  the  tail  j  they  are  the  openings  of  two 
great  air-tubes  which  run  down  each  fide  of  the  in- 
feft like  two  aortas,  and  the  infeft  has  means  of  rifing 
to  the  furface,  takes  down  a  bubble  of  air  along  with  it, 
and  difcharges  a  bubble  of  air  before  ic  rifes  again  :  of 
this  nature  are  the  air-tubes  of  that  Worm  from  which 
the  Ephemeris  proceeds.     The  Iketch  of  the  Ephe- 
ineris  and  its  air-tubes  is  given  in  figure  7. — This  Fly. 
has  but  two  fpiracula ;  they  are  fo  fmall  towards  the 
neck,  where  their  commencement  is,  that  their  mouths 
cannot  be   eafily   found.    The  two  great  air-tubes 
(a  a)  are  feen  like  two  aortas  running  all  along  the 
body,  and  their  minuter  branches  {b  F)  are  feen  ra* 
mifying  beautifully  upon  the  abdominal  mufcles  and 
other   parts.     Many  infefts   are  aquatic    when   firft 
they  are  hatched  from   the  egg.     They  have  little 
gills  which  ferve  them  while  they  continue  in  the 
water,  as,  for  example,  the  Ephemeris  Fly  j  but  along 
with  thefe  gills  they  have  the  ordinary  ftrufture  of 
air-tubes,  and  the  day  on  which  they  emerge  from 
the  water,   the  gills  fhrink,  and  the  air-tubes  begin 
their  funftion ;  and  thefe  changes  fucceed  each  other 
very  rapidly  in  all  infefts,  but  mod  efpecially  in  the 
Ephemeris^  which  is  deflined  to  live  buc  one  day. 

It  is  moft  of  all  fmgular,  that  in  feme  infefts  the 
number  of  refpiratory  points,  or  punfta,  changes  ac- 
cording to  the  various  conditions  or  ftages  of  their 
exiftence.  For  example,  a  Worm  which  crawls  among 
the  duft,  fmce  it  muit  breathe  lefs  eafily,  has  more 
punfta  than  when  it  has  changed  its  ftate  to  that  of 

M  2  a  Fly, 
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a  Fly,  and  has  its  punda  very  freely  expofed  to  the 
air :  in  the  Rhinoceros  Beetle  the  Worm  has  more 
punfla  refpiratoria,  and  clofer,  becaufe  it  crawls  on 
the  ground  amidfl:  mud  or  dud ;  they  are  lefs  nu- 
merous  in  the  Fly,  as  its  air-holes  are  always  more 
freely  expofed ;  and  when  the  Beetle  is  ad:ually  fly- 
ing, thofe  puncla  which  were  clofed  by  the  cafes  of 
the  wings  are  fully  opened ;  fo  that  the  infed  breathes 
more  freely,  and  perhaps  its  body  is  lightened,  fo  that 
Jt  (lies  more  eafily :  it  is  alfo  particular,  that  in  the 
full-grown  Beetle,  though  the  punda  be  lefs  in  num- 
ber, the  lungs  are  enlarged,  they  both  change  their 
form  and  become  more  capacious ;  for  the  tubes  are 
mere  tracheas  or  ilraight  lines,  with  direfb  branches 
in  the  Worm,  but  in  the  Beetle  they  are  dilated  from 
point  to  point  into  air-bags. 

Infeds  in  general  are  bred  in  eggs,  transformed 
into  Worms,  affume  then  the  form  of  an  aurelia,  that 
is,  of  a  Fly,  fmall  but  full  formed,  with  its  legs  drawn 
up,  its  wings  plaited  and  folded,  ready  at  all  points 
to  burfl  from  the  covering  which  furrounds  it ;  for 
both  in  pofture  and  in  the  membranes  which  fur- 
round  it,  it  refembles  a  foetus.  In  thefe  three  ftages 
it  ftill  is  nouriflied  by  air-tubes :  they  open  by  punfta 
refpiratoria  while  it  remains  a  Worm  ;  the  fame  punc- 
ta  flill  ferve  it  while  it  is  wrapped  up  an  aurelia  or 
concealed  Fiy ;  when  the  Fly  burfts  out,  the  fame 
punfta,  the  fame  tubes,  which  have  ferved  in  its  for- 
mer ftages,  ferve  it  ftill ;  only  this  is  moft  curious, 
that  wlicn  from  a  Worm  it  proceeds  a  Fly,  the  fkin 
whicii  it  vi.ls  itfclf  of  (crawling  out  of  it  and  pufhing 
with  its  fee:)  carries  cil*  along  with  it  many  of  the 

4  internal 
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internal  parts ;  the  mouth,  the  anus,  and  cfpecially 

all  the  refpiratory  tubes,  lofe  an  internal  fkin,  at  the 

fame  time  that  the  old  (kin  or  flough  is  pufhed  off 

from  the  outward  furface  of  the  body  ;  and  when  the 

punda  are  thus  changed,  they  are  left  more  open  than 

before,  and  often  their  number  is  changed.    For  the 

drawing  of  this  flough  or  fkin  (a) — from  which  the 

Worm  has  juft  difengaged  itrelf,and  the  old  air-tubes  (^) 

inverted,  and  adhering  to  the  cad  fkin,  fee  figure  8. 

hich  is  the  figure  of  the  CofTus,  an  aifefted  name  by 

hich  Mouffet  and  others  have  chofen  to  diflinguifli 

Worm  from  which  the  Horned  Beetle  proceeds. 

Thefe  are  the  various  ways  by  which  infefts  are 

XVzipplied  with  air ;  and  nothing  can  be  more  interefling 

t  lian  to  obferve  the  vafl  proportion  of  air  which  they 

raw  in,  as  if  they  lived  upon  that  element ;  the  in- 

nite  care  with  which  Nature  has  guarded  this  main 

^fVin£Hon  in  infefts^  ordaining  fo  many  various  ways 

y    which  they  may  in  fome  fenfe  fill  their  fyflem 

ith  air.     The  variety  of  ways  is  changed,  and  fuited, 

s  I  have  obferved,  to  their  various  ways  of  life,  and 

the  various   conditions  and  flages  of  their  life ; 

hile  they  are  Worms,  when  they  are  involved  foe- 

-mifes,  and  when  they  have  burfl  their  fhell  and  are 

Vill  grown.     In  fhort.  Worms,  aureliac,  Flies^  Beetles, 

ees,  and  all  forms  of  infeds,  have  all  of  them  their 

racheas  by  which  they  breathe  a  wonderfully  large 

Toportion  of  air, 

M  3  There 
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Ihere  can  be  no  miftake  concerning  the  fiindion 
of  their  air-tubes  and  of  their  heart ;  it  is  ignorance 
or  inattention  cnly  tliat  can  caufe  confufion :  the 
I:  -iirt  oi  a  Caterpillar,  of  a  Snail,  of  the  Worms  from 
vhich  various  I  lies  are  produced,  are  feen  diftinflly 
i!irou<;I)  their  tranl'parent  body,  running  down  their 
i).ici:  in  form  of  a  lube,  ronic-iiinesfiightly  oval,  fome- 
liiitco  hiving  frequent  tiilatations,  always  throbbing 
villi  diiliiKt  and  tqual  ftrok.es. 

i'^.r  CHii  tliere  be  any  mlflake  that  it  is  air  they 
l>rei,j!  :  ;  for  before  we  dilTfed  an  infed,  we  muft  kill 
it;  lUc  ciiiit(ir:i'!n^  of  a  live  Caterpillar  prevent  all 
di.lil»erate  dillcLlion,  or  even  a  view  of  the  parts  ;  we 
may  poifan  ihc  I.ileck,  as  with  turpentine  or  fpirits; 
wc  commonly  diown  it :  this  is  done  by  immerfing  It 
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Sq  a  little  tepid  water.    Nay,  we  find  a  thing  which  is 

^t  firft  inconceivable    to    be  really   true,    that    not- 

'^^thftanding  the  inoTculations  of  the  air-tubes  with 

^rach  other,  which  feems  to  provide  againft  all  fuch 

^?&cls,  when  we  ctore  up   the  Higmaia  of  an  iiiieft 

<72ie  by  one,  the  parts  become  in  tlie  fame  proporrion 

cy^ralytic ;    if  we  vamifh   over  the   lligmata  of  one 

fi*lc,  that  fide  becomes  paralytic  j  if  we  varniih  over 

cl3^  ftiRtnata  of  both  fides  up  to  the  laft  holes,  the 

inCis&  lives,  but  in  a  very  languid  condition,  it  fur- 

vi^/'«sin  a  kind  of  lethargic  ftate  for  two  days,  wiih- 

o«j.  c  any  pulfation  in  its  heart ;  if  wc  alfo  Hop  [he  two 

tii^^lcft  holes,  it  dies.    . 

0)f  all  the  examples  of  refpiration,  that  which  is 
r^  j>orted  by  Spallanzani  is  what  1  mod  wonder  at,  and 
c=sfcx»not  but  doubt.  In  acefcei)t  liquors,  or  the  juices 
of  animal  bodies,  animalcules  arc  Teen  plainly  with  fim- 
pl^  glaffes,  moving  fometimes  rapidly,  fomctimes  flow- 
Jy  ;  but  never  hitherto  has  any  author  pretended  to  fee 
'"^Jr  lungs  or  heart.  Mr.  Spallanzani  fjys,  "  ili.it  ihi;l'c 
^"^irnalcules  are  elliptic  bodies  .  ,^^__p.^^_. 
^■"3*  in  the  centre  of  each  ellip-  j^^^  ^^^R^ 
_  ^  he  fees  two  ftars,  which  are 
^^^  *^c>iiftant  alternate  and  regular 

^*^*>on,  whether  the  creature  reds  or  moves.     Each 

^^— like  body  has  in  its  centre  a  finall  gloljc,  and 

_^^'">  three  or  four  feconds  the  globules  are  blown  up 

^^^^ly  to  three  or  four  times  their  natural  fize,  and  -as 

r^'^^'ly  comprelTed  again;  and  every  time  that  the  ra- 

_  *    ^*-ie  inflated  the  central  globule  fubfidcs.     On  one] 

'^^      of  thcfe  ftar-like  bodies   th^re  is   an  ovr.l  part, 

.      **^h  is  continually  agitated  wlih  a  trembling  mo- 

*~**^    j  he  calls  the  ftar-lihc  bodies  Uings,  and  the  oval 

M  4  body 
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body  he  thinks  is  the  heart."  Spalianzani  furely  has 
forgotten  that  he  is  fpeaking  of  lungs  in  an  aquatic 
infeft :  if  thefe  ftar-like  bodies  have  any  fuch  ufe,  they 
muft  be  gills. 

I'hefe  are  the  animalcules  which  Buifon  called  or- 
ganic germs,  and  from  which^  as  materials  and  pieces, 
he  built  up  the  animal  body.  But  if  all  this  be  true, 
then  the  day  is  come  which  he  little  expeded,  when 
the  organic  particles,  on  the  faith  of  which  he  built 
all  his  fyrtcm  of  generation,  are  proved  to  be  living 
and  moving  animalcules,  voracious  of  food,  devour- 
ing each  other,  breathing  air,  and  having  a  vifible 
pulfaiiiig  heart ;  anim^ilcules  depofited  from  the  atmo- 
fphcre,  and  generating  like  other  infeds  of  their 
kind. 

'llms  \vc  are  convinced  of  the  importance  of  refpi- 
rat!(^n,  :ind  the  abforption  of  air  in  all  living  creatures, 
from  Mail  even  to  the  meaneft  reptile ;  and  not  lead 
lucdfiii  in  the  laii  and  lowcfl  order,  which  receive  in 
prcporiicn  a  fuller  fupply  of  air  than  fiflies,  amphibia?, 
or  Man  ;  one  point  chiefly  confounds  the  little  know- 
Icdjv  that  v.c  have  on  this  fiibjev^,  viz.  that  many  in- 
kch  live  L-LJl  in  the  foiilcft  air. 


Vii- •   \i\»fpif^         —       li    'lu     ,  ^t  nt/n. 
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CHAP.    IV. 

OF  THE  PECUUARrriES  IN  THE  CIRCULATION  OF 

THE  FOETUS.- 

IThe  pecaliarities  of  the  foetus  all  relate  to  the  oxy- 
dation  of  the  blood,  and  are  fuch  chiefly  as  fulfil 
the  circulation  of  the  blood  without  any  need  of  its 
pafling  through  the  lungs,  enabling  the  foetus  to  live 
without  that  fun&ion  in  its  mother's  womb. 

I.  We  are  aflured  that  the  blood  which  comes  to  the 
foetus  through  the  umbilical  vein  is  pure,  or  of  greater 
value  than  that  which  the  foetus  returns  to  the  mo- 
ther's fyftem.  Either  this  blood  is  leftored  to  all  its 
properties  merely  by  pailing  through  the  mother's 
fyflem,  and  what  is  thus  drained  off  from  the  extre- 
mities of  the'  mother's  fyflem  is  more  than  fufficienc 
for  the  life  of  the  child ;  or,  without  fuch  dire6t  com- 
munication, the  placenta  performs  to  the  foetus  a  func- 
tion equivalent  to  that  of  the  lungs.  Then  this  blood, 
iHiofe  value  and  properties  muft  be  loft,  if  pufhed 
through  the  circulation  of  the  liver,  paffes  only  in 
part  through  the  liver,  while  a  chief  fhare  of  it  goes 
by  a  fide  paffage,  which  is  called  the  ductus  or  ca- 
NALis  VENOSus,  undcr  the  liver,  direftly  to  the 
heart  •. 

I 

f  N,  B,  The.canalis  venofusis  marked  in  the  plan. 

2.  This 
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2.  This  blood  does  not  pafs  through  the  circulaticm 
of  the  lungs ;  perhaps  it  ought  not  to  pafs  ;  for  there 
being  no  rei'piration,  no  air  admitted  to  the  lung$»  the 
blood  might  rather  be  contaminated ;  perhaps  it  can- 
not pafs,  the  lungs  never  having  been  expanded  with 
aii; :  but,  however  that  be,  there  is  a  fide  paflage  for 
conveying  it  from  the  right  to  the  left  fide  of  the  heart 
clear  of  the  lungs.  For  this  ufe  is  the  foramen 
OVALE,  which  is  an  opening  of  no  inconfiderable  fizc 
betwixt  the  right  and  left  auricle  of  the  heart;  its 
area  is  as  large  as  that  of  the  vena  cava ;  and  it  is  fuf- 
ficitnt,  without  the  help  of  the  ductus  arteriofus,  to 
convey  the  blood  frcrly  from  right  to  left, 

3.  The  DUCTUS  ARTERIOSUS  fcTvcs  quite  another 
puipofe  ;  for  though  the  ci.culation  of  the  aorta  is  well 
maintained  in  the  adult  body  by  the  force  of  one  ven- 
tricle only,  yet   in  the  foetus  one  ventricle  will  not 
fuffice.     In  the  fcctus  tLe  heart  muft  pufh  its  blood 
not  only  through  that  fyftem  of  vcfiels  which  is  with- 
in the  body,  but  alfo  it  mull  pufli  it  onwards  through 
a  fecond  circle  of  veffcls,  viz.  thofo  of  the  placenta ; 
for   the  iliiic  arteries  do  not  dcrci^nd  into  the  thigh 
and  pelvis  of  the  fc3ctu%  but  the  iliac  artery  itfelf, 
with  liLile  diminution  (very  fmall  branches  only  be- 
ing given  downwards  into  the  pelvis  and  thigh),  turns 
iipv,"cirds  along  the  fide  of  the  bladder  ;   and  thefe  two 
ajitiiLS  going  out  from  the  navel,  form  the  umbilical 
coi"  I ;  Tiiid  the  heart  of  the  fa-tus  has  to  give  life  and 
aC^lio*!  not  only  to   its  own  internal   fyflcm,  but   to 
tlitfc:  two   arteries  cjuinrchenJino:   the  chief  bulk  of 
the  aorta,  which  run  out  to  the  diihuice  of  three  feet 
aV.'rTr  the  umbilic-il  cord,  and  which  make  wonderful 

convolutions 
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convolutions  in  the  placenta,  and  terminate  u^ich  ex- 
treme  minutenefs  upon  its  furface.  It  is  this  which 
occafions  the  neceflity  of  the  dudus  arteriofus,  which 
IB  merely  a  union  or  inofculation  of  the  pulmonic 
artery  with  the  aorta.  This  union  is  formed  by  a 
gf^at  branch  of  the  pulmonic  artery  in  the  fcecus, 
joiniing  the  aorta  below  its  curve.  This  great  branch 
(fox"  it  is  greater  than  the  two  branches  which  go 
to  the  lungs)  is  named  the  dudus  arteriofus,  and 
may  be  defined  an  inofculation  betwixt  the  pulmonic 
J^tery  and  the  aorta,  fo  very  large,  that  it  gives  the 
«^orta  of  the  fcetus  twice  its  natural  fize  and  propor- 
tion, and  enables  the  blood  of  that  artery  to  have  the 
full  force  of  both  ventricles ;  of  the  left  ventricle 
through  the  aorta,  and  of  the  right  ventricle  through 
the  duftus  arteriofus  by  one  fynchronous  ftroke. 

4.  The  contaminated  blood  of  the  foetus  mud  be 

xetumed  to  the  mother,  or  at  lead  to  the  placenta ; 

for  which  purpofe  the  two  iliac  arteries  are  reflefted 

3long  the  fide  of  the  bladder  as  I  have  juft  explained. 

I  fay  the  iliac  arteries  without  referve,  becaufe  the 

hypogaflric  and  femoral  arteries,  that  is,  the  arteries 

of  the  pelvis  and  thigh,'  though  they  are  the  largeft 

branches  of  all  the  body  in  the  adult,  are  in  the  foetus 

extremely  fmall ;    and   thence  that  fmallnefs  of  the 

lower  extremities  compared  with  the  largenefs  of  the 

head,  which  charaderizes   the   child,   and  which  it 

takes  years  to  redrefs. 

DUCTUS    VENOSUS, 

Thus  have  I  defined  thcfe  parts  and  their  ufes,  in 
Older  that  their   ftiict  anatomy  may  be  the   more 

cafily 
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eafily  explained ;  and  the  part  firft  mentioned^  yiz.  the 
du6tus  venofus,  is  the  part  the  moft  difficult  to  be  iin- 
derftood,  and  never  without  the  help  of  a  plan.  In 
my  plan  I  have  endeavoured  to  elucidate  thefe 
points. 

Firft,  The  mere  anatomy,  connexions,  and  inofcu- 
lations  of  the  veflcis  ;  fhoxving  how  the  umbilical  vein 
brings  in  the  blood  of  the  mother ;  how  that  vein 
fpreads  in  the  liver  and  feeds  all  its  left  fide  with 
blood ;  and  how  the  du£tus  venofus  carries  part  of 
that  blood  away  from  the  circulation  of  the  liver, 
conducting  it  diredly  onwards  to  the  right  fide  of  the 
heart. 

Secondly^  I  have  endeavoured  to  explain  what  parts 
of  the  liver  each  branch  fupplies,  and  how  thefe  veflels 
lie  in  the  liver  of  a  new-born  child. 

Thirdly,  I  have  contrafted  with  this  the  change 
of  form  in  thefe  fame  veffels,  when,  as  happens  in  the 
adult,  the  form  of  the  liver  is  changed,  and  the  duSus 
venofus  and  the  umbilical  vein  are  obliterated,  and 
gone  or  converted  into  ligaments  of  very  trivial  ufe  or 
fize. 

The  blood  from  the  maternal  fyftem  tranfmitted 
through  the  placenta,  and  oxydated,  or  having  un- 
dergone fome  change  equivalent  to  oxydation,  comes 
down  along  the  umbilical  vein  : — the  vein  enters  by 
the  navel,  adheres  to  the  inner  furfacc  of  the  abdo- 
men, enters  into  the  liver  at  the  tcp  of  that  great 
tranfverfe  cleft  wliich  divides  the  liver  into  two  lobes ; 
and  after  entering  the  liver,  it  begins,  as  if  it  were  the 

regular 
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regular  and  peculiar  velTel  of  the  Iiver^  to  dlftribute 
branches  through  its  fubftance  from  right  to  left. 

In  figure  1. — (^a)  fhows  the  umbilical  vein— 
(^)  the  point  at  which  it  enters  the  liver — (r,  rf,  e,  /,) 
branches  given  to  the  fubftance  of  the  Uver^  till  at 
laft  it  gives  oflf  (f )—  a  very  great  branch,  which  is 
indeed  the  chief  trunk  for  the  left  fide  of  the  liver ; 
it  branches  out  in  the  liver  like  the  oppofite  trunk, 
(m) — ^But  I  cut  it  oflFihortt  left  it  fhould  confufe  the 
plan.  Next  comes  (i&)— the  dudus  venoOis,  whofe 
office  is  important^  but  whofe  fize  is  not  quite  what 
we  fhould  fuppofe.  It  comes  offdireft  from  the  um- 
bilical vein ;  its  courfe  is  fhort,  and  a  little  curved ;  it 
joins  at  (1) — the  largeft  of  the  hepatic  veins,  /•  e.  of 
thofe  great  veins  which  return  the  blood  from  the  li- 
ver, and  along  with  it  goes  direftly  into  the  right 
auricle  of  the  heart,  which  is  marked  (*). — This,  per- 
haps,  might  fufGce  as  a  defcription  of  the  dudus  ve- 
nofus ;  but  it  is  convenient,  and  will  make  a  clear 
fubjed,  to  finifh  tha  tcirculation  of  which  this  dudus 
venofus  is  one  of  the  chief  difficulties. 

lliis  I  confider  as  the  end  of  the  umbilical  vein, 
tor  here  its  circulation  ends ;  or,  if  it  fends  blood  into 
the  right  branch  of  the  vena  portse,  its  proportion  is 
but  fmall.  But  the  vena  port  a  g  (which  is  juft  the 
collection  of  all  the  abdominal  veins  into  one  trunk, — 
of  the  fplenic  vein  (i)  — of  the  mefcntcric  vein  (2)— . 
of  the  hemorrhoidal  vein,  /.  e.  the  vein  from  the  pel- 
vis (3) ; — the  vena  portae,  1  fay,  compofed  of  all  thefe 
veins,  is  the  true  vein  of  the  liver. 

The  branches  of  the  vena  porta  arc  gathered  into 
a  trunk  at  (*)— that  trunk  enters  the  liver  at  (/)— it 

divides 
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diTides  into  two  great  tranfverfe  branches  at  (m)  and 
(») — the  one  ferving  the  right  fide  of  the  liver  and  thi 
other  the  left ;  but  in  the  foetus  this  left  branch  (;f) 
is  not  known  as  the  limb  or  left  branch  of  the  vena 
portae,  but  looks  rather  like  the  right  branch  of  the 
umbilical  vein ;  indeed^  it  is  named  fo  by  Mr.  Ber- 

■ 

tin. 

But  that  I  may  not  convey  vague  uncertain  notions 
of  veffels  apart  from  the  organ  which  they  are  to  fup- 
ply,  I  have  in  figure  2.  laid  thefe  veflels  upon  an  out- 
line of  the  liver ;  by  which  I  am  fure  to  explain  cor 
reflly,    i.  How  the  umbilical  vein  (a)  enters  at  (b) 
into  that  great  longitudinal  cleft  which  parts  the  liver 
into  two  lobes.     2.  How  it  begins,  as  if  ic  were  the 
peculiar  veflel  of  the  liver,  to  diftribute  its  branches 
(r,  £/,  ^,  yi)  from  right  to  left,     3.  How  the  laft  great 
branch  (g)  of  the  umbilical,  vein  is  the  left    trunk 
for  fupplying  the  left  fide  of  the  liver  with   blood. 
4.  How  the  dudus  venofus  (^)  goes  off  in  the  mod 
dire£l  manner  from  the  umbilical  vein,  and  the  faireft 
for  receiving  its  full  proportion  of  blood ;  and  how  it 
carries  that  blood  diredly  onwards  to  the  back  of  the 
liver,  or  that  part  which  touches  the  diaphragm,  and 
there  the  dudtus  venofus  enters  the  heart  *• 

•  The  lobes  of  the  liver  in  figure  2.  arc  marked  thus  :— (i)The 
great  right  lobe — (2)  The  great  left  lobe — (3)  The  little  lobe,  or 
Lobulus  Spigelii,  lying  betwixt  them ;  and  it  (hould  be  remembered, 
with  regard  to  the  poiition  of  the  liver  in  this  drawing,  that  it 
Hands  upright,  as  if  pulled  up  by  pulling  at  the  umbilical  vein  (d)^ 
«r  at  tlie  round  ligament^  which  is  the  fame  thing  (for  the  vrin  m 
converted  Into  thii  ligament),  fo  as  to  bring  it  into  a  perpendiciilar 
pofturc,  and  (how  the  back  line  of  the  liver  (4,  4 j— where  it  touches 
the  fpine  and  diaphragm. 

But 
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But  my  third  plan  explains  the  adult  liver  as  if  thcHi 
branches  had  never  exifted.     The  two  firft  plans  Ihow 
what  are  its  veins  in  the  foetus.    This  third  plan  fiiows 
what  are  its  proper  and  permanent  veins ;  for  thofe  pe- 
culiar veins  which  we  find  in  the  child  are  accommoda* 
tions  for  the  foetus,  are  ranked  among  the  peculiarities 

of  the  foetus,  and  are,  when  the  child  is  born,  oblite- 
rated by  a  new  circulation  ;  and  what  13  very  curio,  s, 

by  a  circulation  which  goes  through  the  fame  vcfl'els 

in  a  retrograde  courfc. 

In  this  third  plan  I   reprefent  the    liver  of    the 

adult ;  I  confider  only  the  vena  portos,  which  is  its 

proper  vein,    and  I  give  the  vein  and  the  liver  it- 

fclf  a  new  and   more  fimple   form.      This  plan  is 

drawn    from   an  adult  liver,   molt   of  its  fubftance 

being  diflefted  away. — (a)  Marks  the  right  lobe — 

{i)  the   left — (r)    the  lobulus   Spigelii.     Thefe  arc 

fufiicient  to  mark  the  more  important  points,    and 

I  have   not    fpared   the  fubftance   of  the    liver  in 

other  parts  where  veff.ls  were  to  be  fhown. — (^  Is 

*hc  Ihape  of  the  vena  portas  tied  after  inje£lion,  and 

^W  ihort  and  twided  a  little  fo  as  to  make  it  (land  al- 

nioft  perpendicularly — {e)  and  (/)  are  the  two  great 

*^teial  branches  going  to  the  right  and  left  fides  of 

^hc  liver  J  and  this  cylindrical  pare  of  this  very  great 

^"ein  is  called  the  finus  of  the  vena  portse.     It  is  fo 

formal,   lies  fo  fairly  at   right  angles   with  the  vena 

portjE,  goes  fo   regularly  into  two   equal  limbs,  the 

^i^anches  too,  even  when  fpreading  in  the  liver,  are 

*^  formal,  th..t  it  looks  more  like  a  piece  of  human 

^i^chanifm  than   any  thing  belonging  to   the  living 

'^ody :  it  appears  fo  here,  not  from  the  ftiflf  and  av/k- 

warJ 
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vard  forms  which  a  plan  muft  have,  but  becaufe  it  \s 
thus  in  nature.     The  right  branch  (g)  is  diftributed 
very  formally  to  the  right  fide  of  the  liver : — (b)  Tl>e 
oppofite  branch  is  didributed  as  formally  to  the  leFc  3 
and  there  is  no  mark  or  note  by  which  it  can  Ix 
known  that  this  left  branch  had  ever  proceeded  fron 
the  umbilical  vein^  or  been  filled  by  it,  or  been  a.xi^ 
thing  but  what  it  now  appears,  the  left  branch     o 
the  vena  portae  correfponding  mofi:  regularly  wit  I: 
the  right.    And  in  the  fame  way  it  may  be  obferved, 
that  the  middle  veins  of  the  liver  (i,  kj  /,  m,)  are  now 
plainly  known  to  be  legitimate  branches  of  the  vena 
portsc,  though  they  appeared  in  the  foetus  to  be  pro- 
per branches  of  the  umbilical  vein :  they  are  named 
fo  by  Bertin  and  others,  the  bed  anatomifts  ;  but  that 
they  are  plainly  not  fo,    becaufe  the  umbilical  vda 
(fince  thefe  branches  go  oflf  at  an  angle)  filled  them 
only  by  a  backward  courfe,  while  here  in  the  adult 
they  are  filled  by  their  natural  trunk,  the  vena  ports, 
in  a  more  natural  way. 

Now,  by  glancing  the  eye  from  the  circulation  of 
the  foetus  to  that   of  the  adult,  we  obferve  thefe 
changes  :  Firft,  The  liver  of  the  foetus  has  blood  cir- 
culating in  two  directions ;  the  right  fide  of  the  livtf 
is  filled  from  the  vena  porta:,  the  left  fide  by  the  u^' 
bilical  vein.     The  liver  of  the  foetus  having  two  vci^* 
h:is  a  larc;o  quantity  of  blood,  a  growth  larger  tb^ 
ih;\t  of  any  of  thevifcera;  and  indeed  the  liver  al^^^ 
fccnis  to  fill  all  the  upper  region  of  the  abdom^^' 
This  is  chaneeJ  when  the  child  is  born;  the  umlr*^^ 
iwl  iiiculalion  is  cut  oil  and  the  liver  of  the  cJ^  ^ 
^.c.ilVs    to    grow  but    in    proportion    to    the  oc^'*' 
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p:q.r  rs  *.  Ntxt,  we  obfcrve  in  the  foetus  hew  the  urn* 
bllical  vein  runs  into  the  left  branch  of  the  vena  por-» 
t2c^  infomuch,  that  the  left  branch  of  the  porta:  has 
not  any ' determined  form;  nor  has  the  finus  venae 
por-tcs,  or  the  horizontal  (haft  of  this  vein,  that  peculiar 
and  formal  (hapc  which  I  have  already  obferved.  This 
ihaj^e,  then,  of  the  fmus  venae  ported,  is  not  to  be 
looked  for  in  the  child,  and  is  not  found  in  thefe 
plajiis. 

.A^gain,  we  find  in  the  adult  thofe  bbod-veffels  ob- 
Kterated  which  ferved  fuch  peculiar  ufes  in  the  faitus ; 
the  blood  which  flowed  formerly  into  all  the  left  fide 
of  the  liver  by  the  umbilical  vein  now  comes  along 
tbe  venas  pprtacj  ihefc  veins  are  now  working  their 
blood  forwards  iq  a  retrograde  courfe  \  the  blood  which 
Soiled  once  in  the  diredion  Q)  N**  i.  runs  now  in 
the  direaion(yt)N*»3. 

In  this  plan#are  feen  alfo  the  hepatic  veins,  or 
branches  of  the  vena  cava,  in  the  liver.  Thefe  three 
K^eat  veins  marked  (///) — are  the  returning  veins, 
^hich  carry  back  tp  thp  he^vrt  that  blood  which  the 
^''^nae  portse  (afluming  the  office  of  an  artery)  circu- 
'^*cs  in  the  liver;  and' it  is  with  one  oiF  tht;fc  that* the 
^^€fcus  venofus  joins  before  it  enteis  the  heart* 


ii~ 


One  IS  forced  to  fpeak  this  unphilofopluca!  lanjjuage.  ihcigli 
^  iize  of  the  liver  in  the  foetus  is  as  iull  and  well  proportioned  to 
^  Aaetusi  as  that  of '«n  adult  body  is  to  an  adult  body. 
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FOKAMBN  OVALZ. 

Th£  foramen  ovale,  the'lecond  peculiarity  of 
f<£tus>  IS  a  hole  of  no  inconfiderable  Hze,  tranfi 
ting  the  blood  freely  from  the  right  to  the  left  fid 
the  heart.  Its  ufe  is  obvious^  even  from  a  gen 
view  of  the  fyftemj  and  when  we  look  more  clc 
into  its  mechaniAn,  its  ufei  are  completely  expbii 
Its  valve  being  placed  on  the  fide  of  the  left  auii 
pcrfeflly  fettles  (and  that  by  the  only  authentic  pr 
the  courfe  of  its  blood :  and,  fatisfied  with  the 
fcription  which  I  am  now  to  give^  I  decline  all 

ExrLAKATioH  of  the  Plan  of  the  Fokaulm  Ovals. 
(a)  The  afceoding  cava,  with  its  hepatic  bnnche*  (i 
(f }  The  dcCcending  c»n.^(ti)  The  right  auricle,  where  tt  Uei  >; 
the  rooti  of  the  aona  and  of  the  pulmonic  artery — (>)  The  ifl 
VeuHenii,  as  it  U  called^  or  circle  which  furrouada  the  onl  h 
(m)  The  valte  of  the  foramen  ovale — (n)  A  fmall  openiag,  i 
we  always  find  towards  ita  upper  part— (0)  The  opening  to 
the  ventricle.— Thia  plan  is  Intended  chiefiy  for  Ihowing  th 
place  of  the  foramen  ovale ;  its  anatomy  and  juft  form  ii  bctt 
prefented  in  the  tnic  drawing  which  endt  tbii  futje£l. 
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res  about  the  nature  of  tbSs  opening,  or  Its  valve, 
is  a  fubjefk  whicii  diTputes  may  perpleac,  but 
xsjiot  explain.  Another  reafbn  which  I  have  for 
lining  fuch  controveifies,  is  this:  It  is  an  eafy 
r ter  to*  impofe  upon  a  whole  academy,  eaiier  by  far 
tlmsLn  upon  one  ingenious  man :  and  thus  it  came  to 
pa^Ts  that  in  the  French  Academy  each  theorift  brought 
(^fl[edions  of  the  heart  and  foramen  ovale  fuited  to  his 
doctrines;  each,  when  convenient,  changed  his 
imd  a  little,  and  brought  new  difleQions ;  and  thus 
ves  and  auricles,  foetal  and  adult  hearts,  double 
s  and  human  monfters,  made  their  annual  exhi* 
bit  ions  in  the  halls  of  the  French  Academy:  the 
Soeiety  never  fickened  nor  tired,  and  the  rareefliow 
IsiAcd  exadly  one  hundred  years. 

AVhat  kind  of  dodrines  were  current  at  fuch  a  time 
it  is  almoft  fuperfluous  to  explain ;  yet  I  think  it  not 
3.mifs '  to  remark  two  examples,  of  obduracy  on  the 
one  hand,  and  of  ingenuity  on  the  other,  in  two  of 
the  greateft  men.    Mr.  Mery  had  conceived  notbns 
al>out  the  circulation  of  the  blood  in  the  fcetus,  which 
caxx  hardly  be  explained  * }    but  it  was  one  point 
^fl[ential  to  his  do£trine,  that  the  blood  in  the  foetus 
I       moired  direfily  from  the  left  auricle  to  the  right.    He 
^        forced  to  deny  that  the  foramen  ovale  had  a 


*  AM  that  can  be  done  towards  tlie  explaining  it  in  one  word  it 
tUs :  He  **  fancied  that  the  right  cavity  of  the  heart  was  fo  large 
^^  the  left  fo  fmalU  that  always  the  left  fide  was  obh'ged  to  diC- 
ZP^gt  again  upon  the  nght  fide ;  and  this  waa  the  meaning  of  the 
^'t'od  rufhing  through  the  foramen  ovale  from  the  left  fide  to  the. 
right/' 

N  a  valve; 
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valve;  zrA  il.\-   coclrinc   !tc  co:U''nuid,  wltli  mai 

r"!i'.v5  zv.d  tricks,  tu  maintain  re  his  dying  day.'   h] 

\Vi:.i*j«**  ?.greu!  v:     Mery  ;  h^  fiili!.  th?.t  the  foraiAi 

ovcle  hrJ  no  Vulvc;  "that  il.ruuh  it  hr.J  a  in<^mbraii 

that  meriibrane  j-ieTiorRied  nothing  of  the  office  -of 

valve ;  that  the  blord  paffed  freely  ixom  right  to  Ic 

cr  from  left  to  vij^t,  as  occaf::;:!  re* iiircJ  j  that  th 

the  two  auricle ^  \\:rz  as  cnc.     He  forgot  for  a  lir 

that  there  is  but  lit*lc  cIrciil:.'''ori  i-i  the  fccta!  lam/j 
.  .  *^' 

that  the  right  auricle  5s   illled  v.iih  all  the  blood 

■ 

the  body,  while  the  lef:  ib  fJI.d  \cr\  fpaniigly  by  t 

pulmonic  veins.     From  thcfe  data  it  V2  yhin,    ihurt 

balaiTce  mufl:  clways  be  in  favr.nr  tj/  the  right  auricl 

that  it  always  muft  be  more  full  of  Hood ;  -that  wit 

out  fomc  valve  the  blood  mi:fl:  rufli  wlih  a  continl 

preffurc  from" light  to  left ;  Vvhil?,  again,  the  place 

the  valve  is  irfclf  a  demonflration  that  the  blood  ca 

not  pafs  from  left  to  right.     Winflcw,  when  he  foi 

yerrs  after  perceived  thdt  he  had  f;.^oken  idly  up 

this  fubjecl,  left  Mr.  M.ry  amcr:;  his  foolifh  arg 

ments  and  dilllclions,  and  retracted- all  that  he  h 

writicn  wiih  a  manlincfs  of  fpiiit  Viliich  defer ves  to 

Te^ordcd. 

*^^The  foramen  ovale  is  not  flriclly  oval,  but  is  rati 

round.-  "In  the  plan  it  appears  oval,  becaufe*  tk( 

1  ivjvc  endeavoured  to  rcpreftnt  the  e.  nditioii  of  i 

•    •  •     •  .-    ..  , 

V.  i:..'-.:  wl.en  the  l:c:;rt  h  dilottd  ai.d  tl;e  vclTcls  fu 
li.t  v.I'tn  V.2  Uiy  i:  oci  for  t!(  ^-cnilration  or  : 
<:       '•    y  i;  v^.  ..:::>,  aj  in  il'.c  Ci\u.i::«:,  of  a  rounc 


t    <  i 
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aviT  idles  touch  each  other  only  behiiid ;.  at  their  fore 

pa^f  ^     they  are  fi^aratcd   by  the  roots  of  the  aorta 

-^nd    puhnonic  rrtery,  as  may  be  ft^n  in  any  of  the 

-plai.ns.     We  lo.k,   then,  for  the  foramen  ovak  at  the 

.viery    b'ackmoft  part  of  the  right  auricle;  or  rather 

.it  -isr  placed  fo  hi^h  in  the  auricle  as  to  fecm  to  belong 

ra viler  to  the  root  of  i^e  cava  dtfccndens. — A  ring 

Tirc*» .  round    the    borders    of  the  hole,    very  pro- 

xi-kiiicRt,  .and   exadly   like   the  ring   of  thp  meatus 

•aunJitorius   intcrnus  in  a  child. —•  Tins   was  named 

i^i'i-iMUs  vEiTSi:!-;:! I    but' this    conceited    ranie    of 

iii  hnius,  which  Vcufrens  gave  it,  is  quite  unintelligible,       ^' 

^i^U     it  muil'  be  changed  for  that  of  the  circulus 

FOR-AMiNJS^/OVALis,    the  ring  or  circle  of  the  oval 

^^c>le. — 'Ibii  circle  is  thick  at  its  edges;  very  ftrongly 

'J*  viTeular,  like  the  niufculi  peftinati  of  the^auricl  r ;  in 

*^    xiiuch  that  authors  of  fonie  character  have  thought  ■ 

"iis   a  fphincler  for.  the  oval  hole.     There  is  no  doubt 

^  *^ind  of  decuffation  of  the  fibres  at  each.cnd.of  the 

^^^1  hole ;  fo  that  thefe  fibres,  forming  a  fort^of  pillar 

^'^    oach  fide  or  edge  of  the  foramen,  the  name  of  Pil- 

'^^s  x)f  the  Rln:^    or  coLUMNiE  foraminis  ovalis,  is 

i&*.55    exceptionable;  though  thefe  pillars,  or  any  thing 

^^  Curving  fuch  a  name,  will  not  be  eafily  found  by  one 

*^^*^,inning  anatomy. 

he  valve  of  the  oval  hole  lies  entirely  on  tbe4ett 
"^^^a  as  the  round  edges  of  the  right  fide  may  demon- 
^'•^"^tre.  By  taking  the  blunt  probe,  we  find  we  can  lift 
*^  to-wards  the  left  fide;  but  being  puflied  towards  the 
''^^Kt  fide,  it  rifes  into  a  fort  of  bag,  and  oppofes  the 
P^otie.  The  valve.is  perfeftly  tranfparent;  it  feems  ' 
^Hcate^  like  all  the  other  membranous  valves,  but  is 

N  3  really 
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really  ftrong.  There  ii  often  left,  after  the  clofing  of 
the  valve,  a  fmall  opeiung  at  its  upper  part.  The 
valve  dote  foon  after  birth :  die  bole  ii  fa  large,  that 
this  membrane  formi  a  very  large  fture  of  the  parti- 
tion betwixt  the  auricles ;  its  trapfparency  is  fuch, 
compared  with  the  reft  of  the  walls,  that  it  it  at 
cjiftinft  in  a  boy,  oi  in  an  adult,  as  in  a  foetus. 

This  is  the  anatomy  of  the  oval  hole,  and  of  its 
valve ;  and  this  proves,  and  any  one  who  examines  it 
will  entirdy  be  convinced,  that  the  blood  of  the  foetus 
paQes  through  it  from  right  to  left*. 


*  Thii  Itcart  af  a  faluhad  all  ilt  pirti  cot  axny,  except  tbe 
*tntricl««  (4«)~-tlKTCDaon,  with  ■  Uow-pipe  in  it  {i) — and  the 
vrall  ur  panition  betwiit  the  auriclo  {e  c) — which  It  here  un&lde^  to 
fltow  ihc  foramen  onk.  The  mulcali  pe&enatl,  or  mulcttlar  fibrci  of 
the  auiicle,  are  well  feeo  at  (J  I). — {J)  U  the  ciicle  of  the  valre. 
the  annului  fiHamiaitorali*. — (r)  Is  the  nl*e  itielf. — (■)  Ii  the  Gnall 
(i)>enin^  id  the  upper  pm  of  the  vabc,  wbera  the  nhe  lalli  flack, 
aotl  naJj  to  open. — {■)  b  one  of  tfae  tricnfpid  vahci,  or  oF  thole 
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DUCTUS  arteriosus: 

The  du&ui  aiteriofus  I  have  defined  a  great  lno& 
dilation  betwixt  the  pulmonic  artery  and  the  Aona ; 
not  for  the  purpofe  of  conveying  away  that  blood 
which  Ihould  paTs  through  the  lungSf  but  for  giving 
to  the  blood  of  the  aorta  the  propelling  power  of  both 
ventricles:  and  how  well  it  is  able  to  perform  this  office^ 
vill  be  eafUy  feen  from  the  drawing  on  my  margin  f. 

The   pulnumic   artery 


of  the  adult  divides, 
has  been  marked  in  all 
my  former  plans,  into  two 
great  arteries,  one  going 
to  the  right  fide,  another 
to  the  left ;  but  in  the 
foetus  there  arifes  a  mid- 
dle branch  betwixt  thefe 
two.  It  is  larger  than 
both  put  together;  it  is 
in  the  middle,  and  fo 
comes  moll  diredly  firom 
the  heart;  it  goes  in  a 


JjiuA/^  .    -/rtfi; 


valvci  which  guard  the  right  auricle ;  and  both  thii  and  the  nlre  of  . 
the  fonmen  ovale  ipprars  fo  bright  againll  the  bladtDelt  of  the 
heart,  becaufe  they  are  tranrparent,  and  the  light  is  made  to  thine 
through  them,  which  ii  the  beft  way  of  demooftrating  the  nlve  of  - 
the  fbramen  ovale.  « 

f  This  fkctch  is  taken  from  a  little  preparation  made  on  purpofe, 
where  a  quill  wai  thnift  in  fo  ftrongly  betwixt  the  duAut  arteriofua 
and  aorta,  ai  to  fcparate  them  unnaturally,  and  leave  a  fpace  (a)  be* 
twist  thtm,-^(i  b)  MarLi  the  two  ventridct— (r  e)  the  ^a/x  from 
N  ^  which 
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flraight  line  towarch  the  aorta,  and  j  uns  wiih  it  isLTsa* 
mediately  below  tlie  arch,     'J'his  is  the  ductus  ar  «r:  -<:- 
riofus,  the  centri  branch  of  the  three  branches  in— s^  to 
.\vh:cli  tlic  pulmonic  artery  of  the  foetus  is  divided.  .  It 

is  bigger  than  the  aorta  in  the  fo^cus ;  it  gives  the  E.  m-i\l 
force  of  the  right  ventricle  to  the  blood  of  the  aoL  "^3, 
in  addition  to  that  of  the  lefc.     In  the  adult  it  is  io 

.ihorouglily  obliterated,  tliat  by  the  moft  careful  dift 
tlon  wc  can  fhow  no  otlicr  veliige  of  it  than  a  cordl 
adhcfion  of  the  aorta  and  pulmonic  artery. 

Thcfc,  then,  are  the  I'hief  peculiarities  of  the  foetus  ""'  > 
l)uc  the  conclulioiis  which  have  been  drawn  from  c:  t  --.*8 
r;)echai;ifin  are,  as  I  u'.fijecl,  very  far  wrong.  But  th  i-  ^^  I 
can  in  no  fliapr  prove,  till  I  fliall  have  firli  reprefen  t  ^e:^^ 
llicreal  condition  of  the  Joiial  heart.  Firfl,  then  It: 
be  oLfi^rved,  that  every  drop  of  blood  which  comes  i 
ilie  f\  Rem  is,  eiiher  by  the  po  vv.  rs  of  the  placenta,  or  I — ^7 
cciriraunion  wiih  the  mother's  fvflem,  oxvdated  bio 
• — One  part  of  this  blood,  indeed,  pafics  through  t 
tirculaiiun  oi  the  liver  before  it  reaches  the  hejx^c^^* 
\vhil<i  another  paf/cs  more  directly  through  the  diifV:  '«-*'^ 
vcnoius  J  bu:  bjth  are  uiixed,  and  the  blood  is  all      ^^^* 


ro 


wl.Icli  ihc  Ivo  ri'.ir!v!v&  wcrr  cv.t  av-:y  to  nvikc  every  thing  cltax*— ' 
(.■/)  T'r-J  Jf;.;c  cf  tii.:  r.^v\i\,  !;nj\vn  !•/  (/  t)  its  caioiids. — (/)  Is  ^ 
root  of  tlij: 'j)iili»u>-.;ic  a.lcry — (/')  the  I'gl.t  ar.J  (ij  ihe  left 
rnciilc  .iilcrics — (■.'«•)  'l>c  diicius  ::rtiriji'u3  or  niidale  branch, 
9  ijli  g  ir.tj  th;:  uoia—  (:.')  tl'.c  '.)\ice  wl.e.e  Lucy  jjin— -(<;  o)  the 
Jncri'^leJ  !ii  f.'/.v  by  ili:^  adwiwion. 

//.  jB,  'i'l»ii  hcciit  ii  Lut  a  very  liilk*  iir.dcr  the   natural  fizc  5 
r«cw  born  cLiid. 

*  'i  uc  uinbilicdi  arteiies  mufl  be  explained  in  ancthcr  pUce. 
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ovc  qu  Hty  when  it  anivts  at  the  ciiricle,  in  order  to 

fix  the  iK^rt,  ar..l  to  hojnn  its  courfe  rcund  ihe  body. 

i^owj  fijice  ihe  bl.;od  is  all  of  ens  q-iality,  N;ture 

could  havc  !io  ciufe  f»:T  (.livi.iin^r  f.,:rh  blood  into  two 

portions ;  one  to  pai'o  ihrougli  the  lung?,  the  other  10 

pa.i  s   over,  the  body.     She  could  have  no  motive  for' 

cinployipg,  as  in  the  adult,   two  hearts.     The 'd{*fig?i 

of    tTc'.Lure  plainly  is,  10  prepare  a  double  heart,  and 

Keep  it  in  I'jierve  lor  the  circulation  of  the  adulr,  birt 

to  WiiQ  it  as  a  fiU-lc  heart  in  the  foetus.     And  fee  hoW 

^riipjy  this  is  accomp;iflicd.     The  two  auricles  com- 

Ti"iu;iicate  fo  freely  by  the  foramen  ovale,  that  they 

*aire  as  one :  the  two  ventricles  both  deliver  their  blood 

• 

^*ito    one  vefitl,   the  aorta;  and  they  are  alfo  as  cne. 

The  blood  arrives  by  the  cavas,  fills  the  right  auricle, 

■nd    in  tiic  Hime  n:oment  fills,  through  the  foramen 

ovale,  the  left  auricle;  fo  that  ihe  auricles  arc  as  one, 

^^d  filled  by  one  tiroke  ;  the  two  auricles  act' at  once, 

^'^d  fo  the  ventrirles  alfo  are  filled  by  one  (Iroke  ;  the 

*^>rta  receives  t!ie  blood  of  both  ventricles  at  one  ftrokft. 

So    that,  in  the  ftriclefl  fenfe  of  the  word,  the  foetus 

"^s  but  one  finjL^le  heart,  the  heart  of  the  body  (the 

lUnQion  of  the  lungs  being  performed  by  the  pla- 

^^nta,  far  from  its  proper  fyftem);    and  when  the 

*unc\ion  of  its  own  lungs  begins,  then  Nature,  by 

*^e  fimplcfl  of  all  mechanifms,  divides  the  two  hearts, 

^^n.t    they  may  perform   each    its  peculiar  fun6lion# 

Ptrft,  the  flow  of  blood  into  the  lungs  deprives  the 

ductus  arteriofus  of  blood ;  and,  fecondly,  this  flow 

^f   blood  coming  rcund  to  the  left  auricle  of  the  hearc 

J'eftorcs  the  balance,  prcfles  down  the  valve  of  the 

foramen  ovale,  and  makes  the  partition  betwixt  the 

auricles 
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^iuricles  entire.    In  fliort^  while  the  oval  hole 
dudus  arteriofus  are  open,  it  is  a  filagle  heart } 
vrhen  they  clofej  as  they  do  the  moment  the  child 
born,  it  becomes  the  Rouble  or  perfed  heart. 

Now  the  miftake  which  all  phyfiologilU  have  £dl 
into  is  thisj  They  have  not  obfenred  that  no 
tyre  can  live  with  a  fingle  heart,  which  has  the 
dation  of  its  blood  performed  by  lungs.  A  fifli  li 
by  a  fingle  heart,  becaufe  its  blood  is  oxydated 
gills,  not  by  lungs ;  Infers  live  with  a  fingle  hea^.^ 
as  their  lungs,  or  the  branches  of  their  lungs,  are 
tributed  lil^e  arteries  over  all  their  body ;  The  foe 
can  live  with  a  fingle  heart,  becaufe  its  blood  is  o: 
dated  by  the  placenta.  And  that  this  idea  may 
a  more  determined  impreflion,  it  will  be  good 
prove,  that  the  fundion  of  the  placenta  adually" 
equivalent  to  the  fun&ion  of  the  lungs ;  and  tha.i 
|s  the  placenta  icfelf  that  produces  this  change  u 
the  blood,  I  am  the  rather  inclined  to  believe,  beca.m3 
we  fee  the  veins  and  arteries  of  the  Chick  fpreadi^ 
over  the  membranes  of  the  egg,  and  we  can  obfcf^ 
the  artery  fending  dark*  coloured  blood  into  th^ 
membranes,  while  the  vein  brings  back  florid  * 
oxydated  bloody 

If,  during  child-labour,  the  umbilical  cord  f3-^ 
down  before  the  head  of  the  child,  at  firft  it  is  i^^ 
prefled  but  beats  (Irongly,  and  the  foetus  is  felt  ftn^J 
gling  in  the  womb ;  but  when,  after  a  few  psuns,  cl 
head  defcends  into  the  pelvis,  the  cord  is  prefl^ 
betwixt  the  head  and  pelvis,  the  pulfe  falters,  ceafis:* 
the  child  ceafes  to  (lir  in  the  womb;  and  if 
bom  in  a  few  minutes  is  irrecoverably  dead^  an4 
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lAaich  in  the  £ice  like  one  ftrangled  or  drowned. 

KSTIxcn  a  child  cornea  with  it8  feet  or  other  parts  of 

^e  t)ody  firfty  the  head  being  lad  delivered^  is  diffir 

cultly  delivered;  the  accoucheur  ftruggles  long  in 

bringing  out  the  head ;  the  umbilical  cord  i$  com- 

prelfiKi  all  the  while,  and  the  child  dies.    The  du&us 

artcxiofus,  nor  the  oval  hole,  cannot  fave  the  child, 

for  it  dies  becaufe  it  is  deprived  of  the  fun£Uon  of 

the    placenta,  which  is  the  fcetal  lungs;  and   this 

is    the  caufe  why  it  appears  like  one  fuflfocated  or 

droixmed. 

\A(hen  the  child  is  bom,  lay  it  upon  your  knee,  the 
cord  being  uncut,  and  you  will  obferve  that  the  one 
Fuxai&ion  declines  exadly  as  the  other  ftrengthens: 
Xliat  if  the  child  do  not  breathe  freely,  the  cord  will 
cozxtinue  to  beat  fteadily,  the  placenta  ftill  continuing 
to  perform  ti^c  fun&ion  of  the  lungs  :  That  when  the 
cbild  begins  to  cry  freely,  the  pulfe  of  the  cord  and 
tli^   funftion  of  the  placenta  ceafe  at  once.    If  the 
cbild  breathe  freely,  but  yet  do  not  cry,  and  you  tie 
tli^  cord,  it  is  inftantly  forced  to  cry  for  a  fuller 
!^i*eath  ;  and  if  a  rafli  perfon  tie  the  cord  prematurely, 
^^hcn  the  child  neither  cries  nor  breathes,  he  cuts  off 
^bie  fun£bion  of  the  placenta  before  the  fundion  of  the 
lungs  is  eftabliflied,  and  often  the  child  is  loft :'  this,  in 
^G  hurry  and  offidoufnefs  of  ignorant  wo^en,  hap- 
P^i^a  every  day.    If  even  after  two  days  the  child's 
'^''cathing  be  much  interrupted  by  coughing,  crymg, 
oi"  auiy  fpafmodic  affe£Hon  of  the  lungs.  Nature,  fceks 
i^E^in  the  fundion  of  the  placenta,  and  the  pulfe  re- 
^rixs  into  the  chord  fo  as  to  raife  it  from  the  belly  of 

8  the 
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the  child.     Thefe  thingj  prove  what  the  bcft  phjrfTjow 
Joj5i[:s  have  forgotten,  or  have  not  known,  that    m:  he 
•tcetus  !:a55,  in  the  funcUon  of  the  fUcenta,  fomethi i -«ig 
cq'Jivalenc  to  the  function  of  the  lungs. 

One  great  miflake  then  runs  through  the  whole  cf 
lah}  iiclogy.  It  has  been  univerfally  believed  ihdt  r  lie 
free  and  eafy  tranfmifTion  of  the  blood  was  the  chi  ef 
iufb  of  the  lungs,  as  if  they  had  acted  like  fanners  Co 
'  flap  on  the  blood  from  the  right  to  the  left  fide  oi  tlie 
heart.  They  affirmed,  that  either  continued  di{le"n- 
tion,  or  continued  collapfe,  hindered  the  progrefs  «rf 
'the  blood;  and  they  alfo  believed  univerfally,  that  if 
but  the  duftus  arteriofus  or  foramen  ovale,  or  axiy 
tiling,  in  fliort,  were  left  open  to  let  the  blood  pa.  ^h 
that  perfon  might  live  in  fpite  of  hanging,  drov^nir».^> 
or  fuffocation  of  any  kind. 

This  will  be  found  to  be  the  moH  perfeft  of  ^^ 
abfurdities ;  and  to  alled^c  fuch  a  thing  againll  ^^ 
authors  requires  fomc  kind  of  proof :  it  will  iuiBce,  ^ 
I  prove  it  againil  a  few  of  the  nioil  eminent.  So  mu  ^^"^ 
were  the  older  authors  wedded  to  this  mifappreh^^* 
fion  of  the  dilatation  of  the  lungs  being  ufeful  osrxyf 
by  driving  forwards  the  blood,  ihar,  in  the  Paril'5 
diiTcftions,  we  find  the  following  experiment  m 
on  purpofe  to  prove  the  fact.  •^  We  have  alfo  m 
another  experiment  (fay  the  Parifian  diiTtclors*) 
knov;  more  dlllindtly  the  necelFity  of  the  motion 


to 
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*  N.  B*  This  was  a  wheel  witl.in  a  nhcel ;  it  was  .1  committd 
the  great  academy,  who  were  fcpuratcd  into  a  >*iniiller  focicly 
infeftlgatlng  the  organization  of  all  il-angc   aniinuh;  and  a  V" 
pretty  account  they  gave  of  theui,  as  (hall  be  fecn  picfcutly. 
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tlie  lungs  for  the  crtlire  drculation  of  tlic  blood.  '  An 

injeclion  being  made  by  the  right  ventricle  of  the 

heart  into  the  artery  of  the  lungs  of  a  dead  Dog,  it 

happens,  that  if  one  continue  to  make  the  )ungs  rife 

and  fmk  alternately  by  means  of  bellows  put  into  his 

trachea,  the  liquor  puOied  into  the  arte37  does  eafilj 

pafs  and  go  through  the  vein  into  the  left  auricle ; 

but  when  one  ceafes  to  blow,  it  paflfes  not  but  with  a 

great  deal  of  difficulty,'*  (page  262.) — Which  doSrine 

is  dilated  into  its  full  abfurdity  in  the  next  paragraph. 

•*  Having  viewed  the  difference  of  (Ituclure  in  a  Tor- 

toife  and  in  a  Dog,  it  is  eafy  to  give  fome  probable 

reafon  of  the  phenomena  of  tbefe  experimertsy  and 

the  reafon  is,  that  it  is  neceffliry  that  thefc  veflels  fhall 

be  dilated  for  the  receivirjg  of  the  blood  of  the  right 

Ventricle  of  the  heart,  and  that  they  may  be  after- 

wards  compreffed  in  expiration  to  prefs  ou:  the  blood, 

and  make  it  pafs  into  the  left  ventricle."   •  Swammer- 

dam  indeed  fays,  concerning  the  Frog's  lungs,  that  an 

artery  goes  over  them,  T.hich  has  no  other  purpo!& 

but  to  nouri(h  the  lungr. ;  and  that  it  is  of  the  nature 

of    thofe  called  hTonchral  ar:ciies  in  Man.     But  the 

College  of  Diffeftors  have  plunged  (li!l  deeper  ihtA 

^l^is  remarkable  blunder  ;  for  they  fay  (page  261.),  in 

freaking  of  the    lungs  of  Nev»t?,  Frogs,   and  other 

^'"eatures  which  I  have  reprefentcd  as  having  a  pul- 

'^onic  artery  extremely  fmall    in   proportion  to   theiir 

*yftem,  "  that  in  fuch  crea  urcs  the  lungs  havemerci- 

'y    tbat  quantity  of  blood  paiiing  throu;.:h  their  fub- 

*^iice  which   is   necefiary  for  their   own   particular 

^^urifhmcnt  j"  which  is  faying  in  the  plaincft  terms, 

that 
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chat  they  have  lungs  (only,  I  fuppofe,  that  they  may 
be  like  other  creatures) ;  but  their  lungs  are  of  no 
manner  of  ufe,  except  to  nourlfli  themfelves. 

One  (hould  have  thought  that  the  folly  of  this  opi* 
nion  would  have  appeared  more  ftriking  in  proportioi 
to  the  earneftnefs  of  thefe  arguments,  atid  that  no  fuk^- 
fequent  author  would  have  deigned  to  honour  fuch 
opinion  fo  far  even  as  to  notice  it:  but  behold 
celebrated  Haller  not  only  adopts  this  notion  vi 
fully,  but  enriches  it  with  further  explanations,  fayioHK- 
*^  that  the  veflels  ate  all,  during  the  contra£tion  of  t 
lungs,  forced  into  numerous  angles  and  joint*like  foil 
that  the  angles  are  made  even,  and  the  paflages  of  t 
blood  more  dired  upon  the  expaniion  of  the  lunj 
As  if,  forfooth,  the  lungs  (which,  as  I  (hall  prefeniK:^--^^ 
demonftrate,  fcarcely  move  in  refpiration)  folded  a^g^— ^ 
dofed  upon  each  other  like  the  wings  of  a  Butterl 
or  Beetle  *.    Santorini  alfo  reprefents  the  veflek 
the  lungs  as  thus  coUapfed,  plaited,  and  folded  a  thoi 
lisuid  various  ways  ^  aflaifle  et  replie  de  mille  manieri 
differents,  &c/^ — <^  One  eflfeft  of  expiration  (fay- 
Haller)  is  fo  to  comprefs  all  the  arteries  of  the  lungs; 
that  they  cannot  receive  the  blood  from  the  ventricle 
of  the  heart  fo  freely  as  they  are  wont  to  do  f. 

*  **  Pneterca*  in  vivo  animalc,  cujus  cor  contrahitur,  et  in  arterial 
pulmonales  fanguinem  data  vi  eroittity  omnino  nunc  fanguit  in  eu 
artcriat  ^acUiusi  atque  adeo  celerius  imunpit,  poftquam  deletas  re« 
tafdatridbus  plicls,  reda  nunc  funt.*' 

f  Vcrum  alter  cffef^us  expirationis  eft  utique  pulmonif  artcriat 
ita  comprimcrct  ut  nc  pari  facilitate  (anguinem  a  fuo  cordis  Tcntri- 
culo  rccipiant, 

"  It 
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**  It  muft  feem  very  (Irange  for  me,  after  faying 

inflating  the  lungs  reftores  an  animal  after  appa- 

death,  and  recovers  the  drowned,  to  affirm  that 

ong  continued  refpiration  is  fatal  * :    and  yet  we 

not  look  long  for  the  caufe  of  this ;  for  during 

his   long  continued  infpiration,    much   blood  mufl 

gathered  in  the  lungs,  but  none  can  get  out  f/' 

Clothing  is  attributed j  in  his  explanation,  to  the  want 

of  air,  but  all  is  attributed  to  the  obftru&icn  of  the 

l>lood :  yet  if  this  were  all,  Amphibxse  would  need  no 

lungs,  fiflies  would  need  no  gills,  infeds  could  need 

no  air-tubes ;  for  none  of  thefe  aiTifl:  the  motions  of 

^he  heart.    Monro,   who  puts  Haller  to  rights  in 

<viery  thing  elfe,  follows  him  in  this.     *^  In  all  amphi- 

l>ious. animals,  therefore,*'  fays  Monro,  <^  every  part 

of  the  body  may  receive  a  confiderable  portion  of 

blood,  although  the  refpiration  and  free  paflage  of 

the  blood  through  their  lungs  be  interrupted,'*  &c. 

(p.  At.)    And  the  celebrated  Blumenbach,  the  man 

*  ^  Paradoxum  vidcri  poflit,  ab  infpiratione  fanguinis  in  pulmo- 
acm  commeatum  ezpediri :  inflato  etiam  aere,  quod  genus  eft  magnae 
infpiratioBis,  animalia  moribunda  revivifcere,  et  fanguinis  per  pul« 
mones  iter  revocari :  et  tamen  hanc  eandem,  adco  faventem  fanguinis 
per  pulmonem  motui  infpirationem,  fola  paulo  diuturniori  continua- 
tione,  anxietatem  prima-  incredibilem  facere,  deinde,  (i  vel  voluntatis 
^olento  imperia  tamen  aer  in  pulmone  retineatur,  vel  ab  alia  cauft 
intra  pulmonem  copioiior  fenretur,  denique  faniilimum  et  fortiilimum 

hominem  fubito  inter! re.'' 

f  **  HuJMS  aiinc  anxietatis  et  fuffocationis,   et  denique  mortis 

caniam  non  eft  arduum  invenlre.     Adparct  enim,  ab  infpiratione 

diutius  continuata»  fanguinem  in  pulmonem  quidem  advenire,   et 

congeri^  exitum  vero  ex  pulmone  non  invcaire.'* 

moft 
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iiu)(l  n  J  Mired  on  the  continent  for  his  Fbx^jrjVj 
Uy^^  Hi  p.  to.  *^  Poft  extremam  refpiniriorra  redc^ 
unti  per  venas  cavas  fanguini  via  fuera  in  pdz:::!! 
nunc  collapfos  praecludatur  *•'' 

'J'lius  1  have  proved,  that  it  has  been  the  qnea 
down  to  the  prefent  day,  that  the  coliapfe  or  ctc:* 
(llflc:ncion  of  the  lungs  are  both  equally  oppof::^  to 
the  cufy  pnifagc  of  the  blood :  but  ini^esd  of  going 
rouiut   about  the  matter  flyly,  as  feme  ieffer  auitori 
have  (lone,  I  like  rather  the  manner  of  the  ReverciA 
Dr.  Halts,  who  fayii  plumply,  '*  that  fuS'ocaiioa cca^ 
UiU  ill  the  falling  Hat  of  the  lungs,*"  (p.  271.)    H^ 
talks  in  this  \v;iy,  becaufe,  like  BuiFon,  Derham, 
Cartes,  and   feme  others,  he  was  a  philofopher  b 
inclinaliun,  and  by  force  a  fort  of  an  anatomift. 

Now,  the  condiiion  of  the  human  lungs  is  quite 
oi)|)ollte  to  all  this ;  and  alfo  (in  refpeft  of  diftention) 
is  li  Is  dili'crcnc  fioni  the  lungs  of  reptiles  than  it 
is  c.J'y  for  any  one  bred  up  in  the  old  dochrlnes  to 

coiv  I'ivtr. 

Ill « xpin.'ioii  ilie  lungs  do  not  even  collapfe  in  any 
fcn(il;!i:  (!t:;;i  cc.  I  ct  us  take  for  our  data  the  com- 
mon ciiK.i.l^::()ns  concerning  the  quantity  of  air  in  the 
lunj^r,  aiivl  Id  us  fee  what  they  will  do  towards  prov- 
i>  o  ^"'^  o;  li.ioii.     'Ihc  lungs  are  fuppofed  to  contain 

•  r^ir.  ]■  '.[.  t  "IK-  Ui  tl  f  lattft  writers  on  the  recovery  of  drowned 
|ivif(>ii--,  1:"  ti.  ';'.:  V  i''I..ii.  ••  Wc  ii-.flatc  and  empty  the  lungf 
(iiiVji  1. 1 ),  i  I  r.\\\:v  '.;•  :\.i\y  i  \;i;mli(;n  ar.d  contradlion  to  fokcb  the 
Uoud  acnv's  lV.;i:\  il.c  li;  l.t  lo  ihc  Uft  fide  of  the  heart.** — and  he 
C3cj>:tff»rs  hiinlVir  ;.s  i".i!lv:;iy  iiiuiflcrcnt  what  kind  of  air  be  uCeiy 
fuul  ur  pur.  1^  all  o::-:, 

at 
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ui  the  time  of  their  utmofl:  fukiefs  about  220  cubic 
laches  of  air.    When  ve  continue  breathing  in  a  na- 
tural and  eafy  way,  we  draw  in  and  expel  aketnately 
aboat  40  cubic  inches  of  air ;  but  when  we  chbofe  to 
force  refpiratidn^  we  find  that  we  can  expel  without 
ianger  or  harm  70  inches  more ;  we  can  expel  110 
inches  of  air,  leaving  only  tio  inches  remaining  in 
tlie  luogs*    Now  let  us,  for  a  moment,  obferve  how 
Uttle  danger  or  diftrels  it  occafions  when  a  forced 
nelpiration  is  made-*-fuch  as  is  ufed  in  coughing^ 
'aiighing,  fpeaking,  crying,  expelling  the  child,  urinci 
^r  feces,  bracing  up  the  body  for  the  lifting  of  heavy 
^eights,  or  other  violent  occafions,  for  which  fuch 
•orced  refpirations  are  by  nature  referved.    Let  iis 
^ocice  how  muth    forced    refpiration    exceeds    the 
>rdinaryrefpiration,  and  how  fmall  a  proportion  the 
luandty  of  an  ordinary  breathing,  viz.    40,   bear^ 
o   d20,  the  whole  quantity  of  air  within  the  Itlhgs; 
i^eflefting  tlius  what  large  infpirations  of  air  we 
Aaiy  take,  and  how  very  little  we  do  take,  we  begin 
^o    per<:eite  how  gentle  the   motion  of  the  lungs 
cnuftbe. 

n?here  temains  always  withhi  the  lungs  a  great  mafs 

tef  air«  which  t  will  call  the  permanent  dilatation  of 

ttie  longs,  which,  from  the  firft  movements  of  the 

^uld,  front  the  hour  of  birth  till  death,  and  eveit 

titer  (deaths  mull  remain  in  the  lungs;    This  mafs, 

tqtiai  to  220,  cannot  be  entirely  breathed  out ;  even 

ihc  utmoft  force  of  refpiration  expels  but  the  half: 

^  is  never  done  but  on  extraordinary  and  aloft 

^'IS^ent  occafions,  which  do  indeed  difturb  the  circula- 

'  Vol.  IL  O  tionj 
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tion  i  as  coughing,  laughing,  crying,  or  running  doi 
But  this  great  mafs  is  feldom  fo  moved ;  it  is  regularly 
and  gently  agitated  by  the  change  of  40  parts  of  the 
220  which  we  expire  and  draw  in  again  at  each  breadk  • 
we  do  not  empty  and  fill  the  lungs  at  each  breath  'i 
there  is,  on  the  contrary,  a  permanent  expanfkm  c^^ 
the  lungSy  and  a  mafs  of  air  always  in  them ;  there  ^* 
along  with  this  a  gentle  and  regular  agitation;  andthcr    ^ 
is  changed  at  each  refpiration  a  fnuill  proportion 
this  mafs  of  air.     Our  lungs  are  little  different  (I 
refped  of  didention)  from  thofe  of  Amphibiae : 
their  lungs  alfo,  as  I  have  defcribc*d  in  the  Frog,  ar^ 
permanently  expanded,  and  at  each  refpiration  a  lictC' 
dilated  and  contraded;  the  air  a  little  changed, 
little  moved^  a  little  renewed ;  the  change  is  in  botb 
cafes  placid  and  gentle,  and  hardly  to  be  perceived. 

With  thefe  opinions  concerning  the  (late  of  oa'^ 
lungs,  nothing  can  appear  to  me  more  coarfe  tha^B 
the  notion  of  their  being  entirely  filled  and  emptied 
at  each  breath  ;  nothing  more  ignorant  than  the  fop^ 
pofing  them  to  fall  flat,  as  Hales  expreifes  it,  fo  a^ 
to  hinder  the  motion  of  the  blood :  and  the  groff^ 
nefs  of  this  opinion  appears  in  its  true  light  when  ^ 
put  down  this  laft  proof,  viz.  that  for  each  ad  of  re^ 
fpiration  there  are  four  pulfes  of  the  artery,  or  four 
flrokes  of  the  heart.     Is  it  not  plain,  then,  to  the 
meaneft  apprehenfion,  that  if  the  blood  moves  twice 
through  the  lungs  in  expiration,  and  twice  during  in« 
fpiration ;  or,  in  other  words,  if  there  be  four  ftrokes 
of  the  artery  for  each  refpiration,  and  if  each  of  the 
four  pulfes  be  equally  ftrong,  that  the  blood  pafles 

through 
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tHT-otigh  the  lutigs  in  all  (tales  and  conditions  with 
cqua.1  eafe  *  ? 

It   18  b!fo  univerfally  b^Iifeved^  and  it  is  indeed  a 

mofl:  legitimate  conclufion,  from  this  doArine  of  the 

collapfe  of  the  lungs  hindering  the  paflage  of  the 

blood,  that  if  but  the  foramen  ovale  or  any  paflage  ba 

leFt  open  to  let  through  th^  bloody  that  perfon  will 

&ve  without  breathing; 

It  has  been  affirmed^  that  the  Seal,  the  Beaver,  the 
Otter,  have  the  foratnen  ovale  open.  In  the  $eal,  the 
P^ifi^n  difle&or«  fdund  the  oval  hole  open  as  in  a 
^ild ;  but  when  they  came  to  the  foramen  ovale  of 
the  Beaver  and  Otter,  they  found  them,  and  for^ 
is^Sainft  theif  will,  quite  clofe.  In  their  dilappointment 
they  could  have  faid  any  thing;  but  all  that  they 
thought  prudent  to  fay  was,  •  that  the  Beaver  had  not 
been  in  the  water  for  a  long  while,  not  even  to  re« 
frcfli  himfelf  t,  and  the  Otter  had  been  clofe  penned 
^p  in  his  hut  at  Verfailles  ^  and  fo  the  foramen  ovale 
had  clofed  in  thefe  poor  beads  quite  clofe;  and 
behold  they  were  no  longer  Otters  and  Beavers,  but 

^  Their  old  and  fa^ouFite  experiment,  fo  often  repeated  by 
Hookcy  Crooney  and  others,  before  our  Royal  Society,  viz.  of 
l^kmngnp  the  lungs  of  a  Dog,  and  then  compFeffiRg  ihem,  is  good 
fa"  nothing :  for  there  the  thorax  is  cut  clean  away ;  the  permanent 
Mention  of  the  lungs  is  entirely  loft ;  and  then,  no  doubt,  there  it 
'^  at  coUapfe  of  the  lungs,  as  may,  or  rather  mufl,  hinder  refpira- 
^'^  9  for  the  lungs  are  alternately  diftended  to  the  greateft  degreei 
«»d  tHen  emptied  as  completely. 

t  "Xlie  Beaver  (its  in  his  hut  jud  up  to  the  hips  in  the  water^  an4 
'^'^^  his  hat  fo  that  he  may  fit  juft  up  to  the  hi^s. 
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tittle  better  than  dogs  '*'•    Although  Haller  f  declares 
that  he  had  found  the  foramen  ovale  open  in  a  nkam 
Ivho  was  hanged  ;  though  Rcederer,  Cheflelden,  and 
many  creditable  witnefles,  have  teftified   the  fane ; 
ftill  there  has  gone  along  with  thefe  confufed  doc* 
tfines  about  the  foramen  ovale  a  kind  of  dream  (like 
that  concerning  the  transfufion  of  the  blood),  that   if 
but  the  foramen  ovale  could  be  prefcrved  open,  Man 
even  might  be  made   an  amphibious  creature.    At 
firft  this  notion  began  to  peep  through  the  mifts  of 
this  doftnne;  and  you  mifrht  find  an  author,  whenh^ 
had  diffeclcd  a  perfon  with  the  foramen  ovale  opcfii 
infinuating  by  oblique  notions,  what  a  vaft  pity  i* 
was  that  the  man  had  not  known,  during  his  USA 
how  kind  nature  had  been  to  him,  and  what  a  perfe£^ 
diver  he  was !  while  another  fays  plainly,  on  a  lili^^ 
occafion,  **  what  a  pity  it  was  that  this  child  did  no* 
live!"  we  (hould  have  feen  almoft  an  amphibious ht*-* 
man  animal,  at  leaft  a  mod  notable  diver  J,     On  thi^ 

*  **  Cette  ouvcrturc,  qu'on  appellc  Ic  trou  ovalairc  danslefcetti^ 
fait  rarialiomore  par  le  moycn  de  laquellc  le  fang  va  dc  la  m«*^ 
cave  dans  Vaortc  fans  paflcr  au  travers  dupoumon;  ct  c'cft  app*' 
rcmnicnt  pour  une  mcmc  ufagc  que  ce  paffage  fc  trouvc  dans  le  tc*** 
marin  que  dans  le  foetus^  a  caufe  du  befoin  que  Pun  et  I'aatre  o0^ 
dc  fc  pafler  dc  la  rcfpiration,  f^voir  le  veau  marin  pendant  qu'fl  «^ 
plongc  dans  Tcau,  et  le  foetus  pendant  qu'il  eft  dans  le  ventre  ^ 
fa  mere,  ou  il  eft  certain  que  les  anaftomofes  fervent  a  d^chargcr  * 
poumon  de  Tabondance  du  fang  qui  le  fuffoqueroit."— Vid.  Ac^* 
des  Sciences y  Anno  1699,  page  149. 

t  Vol.  II.  Part  2.  p.  II. 

X  Mr.  Clicmincau  fays,  **  On  aun>it  vue  avcc  etonnemcot  *^ 
Ilommc  prcfque  amphibic  contime  la  Torlue."     Page  38. 
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ilender  ground  they  told  the  moft  wonderful  tales, 
among  which  Pechlinus.*s  Ilory  of  the  Tronningholm 
gardener  is  one  of  the  prettieft.  *'  The  ice  having 
broken,  the  gardener,  in  trying  to  help  out  fome  others^ 
as  frequently  happens,  flipt  in  himfelf  into  a  place 
full  eighteen  yards  deep.  There  he  no  fooner  touch* 
ed  the  bottom,  than  he  felt  as  if  you  had  c!apt  a 
plafter  over  his  mouth ;  his  feet  ftuck  fad,  his  body  be* 
came  rigid,  and  he  flood  there  as  ftiffas  a  flake,  with 
no  one  of  his  fenfes  about  him,  except  only  that  he 
thought  he  heard  all  the  while  the  Stockholm  bells 
ringing  mofl  pleafantly ;  and  there  he  ftood  for  fix^ 
teen  hours,  the  folks  feeking  him  up  and  down,  and 
Wondering  where  he  could  be :  at  lafl  having  found 
him,  they  hooked  him  out  with  a  pole ;  and  after 
niuch  warming,  and  rubbing>  and  working,  and 
giving  him  hot  drinks,  they  got  his  blood  to  circu- 
late, and  brought  him  to  life  again.  He  had 
fenfe  enough,  however,  he  faid  to  feel  their  hook ; 
^d  indeed  they  had  angled  fo  ill,  that  his  head  was 
sAl  brhifed,  and  he  had  terrible  headachs :  but,  how- 
ever, the  Queen-Mother  gave  him  a  good  penfion,  and 
he  was  lixty-fiye  years  of  age  when  Pechlinus  wrote.  *'* 

This 

^  Hortulanus  Tronmagholmenris  etiamnum  vivens,  annos  na* 
^  ^5,  pro  ilia  jctatc  fatis  adhuc  valens  ct  vegctus,  cum  ante  18 
^'^os  alii  in  aquas  delapfo  opem  fetre  vcUct,  forte  fort  una  ct  ipfc 
P^  glaciem  incautius  procedens,  aquas  incidit  1 8  ulnas  profundas  : 
•w  illg^  corpore  ereQo  quaji  ad  perpendkulum,  pedlbus  fundo  ad- 
%&.  Conftitit  fie  per  16  horas,  antequam  produceretur  in  auias. 
*^^^t  autem,  fimul  ac  infra  aquarum  fuperficiem  fuit  demerfui,  Jla- 
L^   Qhnguijfc  totuffif    ety  fi  quern  turn  habuit  motum  ct  feufum, 

P  3  amififlc 
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Thig  i8  one  of  the  many  (lories  of  men  preferred  by     "'^ 
the  foramen  ovale  not  having  been  flmt.     At  firft,  I     ^ 

fiedions ;  then  it  flrcngthened  into  wonderful  tales  o£     1^ 
people  being  recovered  who  had  been  under  the  war     m 
ter  fix  days ;  till  at  lail  a  great  genius  undertook  C^ 
make  water-whelps  upon  a  new  principie,  viz.  wic^^ 
the  foramen  ovale  open.     This  great  genius  was  tt^*^^ 
Count  de  BufFon.  Indeed  even  this  very  year  a  vci — ^ 
celebrated  author,  Dr.  Beddoes,  forgetting,  perbap^^* 
how  fuccefsful  Bufibn  is,  tells  us  (page  41),  that  "Ir^  ^ 
frequent  immerfion  in  water  the  ail'oclation  bctwig^^*^ 
the  heart  and  lungs  might  perhaps  be  diflblyed,  an^  -^ 


amififTe  nifi  quod  fonanteft  Stockholmii  campanas  etiam  fub  aquit 
fcuriiis  pcrcipcrc  (ibl  fit  vifus.     Senjtt  eliam^Jlatim  fefevclui  vefiadi 
orl  appTicaJfst    adco    ut   aqua  nulla  os  pcnetravcrit,    in  autcs 
tranfitum,  etiam  fentiente  illo,  habuerii ;  atque  inde  auditum  fu 
dtbilltatum  aliquandiu  tGe.     Hoc  fiatum  dum   16  horas  permao 
fruftra  quaefitus,  tandem  rcpertum,  conto  in  capitinfixo,  cujus 
fenfum  fe  habuiife  dixil,  fundo  extraxenint,  fperantes  ex  more  ai 
perfuafione  gcnti«  rcvidurura  tfle,     Itaque  pannis  lintcifque  prodiK^^ ' 
turn  obvolvunt,  ne  aer  admiiti  poffit  pernicio(us  futurut  fubilo  ih^^ 
lapfu  !  Cuftoditum  fie  fails  ab  aere  fenfim  reiifimque  tepidiore  loct^^ 
admovcnt  mox  c  ilidis  adoriuntur  fafclis,  fricant,  radunt^  et  fufRanu* 
Datum  tot  horis' fanguinL  corporifque  motura  negotiofa  lUa  open 
reducunt:  denique  antapopleclicis  et  genblibus  liquoribus  Titz  red* 
dunt  ct  priilinte  mobilitati.     Ketulit  is  atque  oHendit  fe  ctiamnum 
in  capite  circumfcrrc  veiligia  violentlx  a  conto  lUatJc  et  cepbalalgiit 
vexari  gravlflimia.     Et  propter  bunc  ipfum  cafum,  reh'giofc  apopu- 
bribus,  et  bujufce  rei  ttftibus  probatnm,  SereniiEmx  Rcginc  Matris 
mnniticentia  et  annuo  (lipcndlocft  donatus.'' 


an 
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animal  be  inured  to  live  commodioufly  under  wa-? 
^or  any  time." 

U8  move  juft  a  ftep  backwards  in  this  new  trade 
snaking  amphibious  animals^  and  obferve  how  the 
sbrated  BuSbn  fucceeded.     ^'  I  procured  a  preg-i 
t  bitch  (fays  Buffon)  of    the  large  greyhound 
;  and  when  juft  about  to  litter,  I  fixed  her  fo  in 
bucket  full  of  warm  water,  that  her  hinder  parts 
e  entirely  covered.    In  this  fituation  (he  brought 
fox-^h   three  puppies;  which,  after  being  difengaged 
from  their  membranes,  were  immcrfed  in  a  fluid  near* 
Ijr  of  an  equal  temperature  with  that  of  the  amnios, 
Afhet  alfifting  the  mother,  and  wafliing  the  puppies 
iix  chis  water,  I  fuddenly  removed  them  into  a  pale  of 
^^ati*m  milk,  without  allowing  them  time  to  refpire. 
I  put  them  into  the  milk  in  preference  to  the  water, 
^a.t  they  might  have  an  opportunity  of  taking  fome 
^E>od,  if  they  found  a  defire  for  it.    I  kept  them  im« 
m^rfed  in  the  milk  for  more  than  half  an  hour;  and 
^^ben  taken  out  of  it,  all  the  three  were  alive.    They 
t>cgpui  to  breathe,  and  they  difchargcd  a  quantity  of 
fl^id  matter  by  the  mouth.    I  allowed  them  to  re- 
hire about  half  an  hour,  and  again  immerfed  them  in 
^e  warm  milk,   where  they  remained  another  half 
^oun    I  then  took  them  out ;  two  of  them  were  ftili 
^^S^srous,  but  the  third  feemed  to  languifli :  I  there- 
^re  ordered  it  to  be  carried  to  the  mother ;  which, 
b^ltdes  the  three  brought  forth  in  the  water,  had 
^(tered  other  fix  in  the  natural  manner.    The  pup- 
py   which  was  born  in   the  water  and  had  cont;- 
'^^ed  one  half  hour  in  warm  milk  before  it  was  al* 
fp^^cd  to  breathej  and  another  half  hour  after  it  had 

O  4  refpuredj^ 
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refplred,  ftemed  to  be  very  little  incommoded  }  fori 
foon  recovered,  and  was  as  a£tive  and  lively  as  AoSi 
which  had  received  no  injury.    Of  the  fix  that  wer 
brought  forth  in  the  air,  I  threw  away  four ;  fo  th&rS 
there    remained  only  two  with  the  mother,  befid:^ 
the  one  that  had  been  littered  in  the  water.    I  axis.- 
tinued  my  experiments  upon  the  other  two  whic^ 
had  been  twice  immerfed  in  the  milk :  After  alloi^'* 
ing  them  to  breathe  about  half  an  hour,  I  piungp^ 
them  a  third  time  into  the  milk,  where  they  remaifle^i^ 
another  half  hour.      Whether  they  fwallowed  any  c^ 
the  milk,  I  could  not  determine ;  but  when  removecS  t 
they  appeared  to  be  nearly  as  vigorous  as  before  thei  ^ 
immerfion/'     '^  I  pufhed  thefe  trials  no  farther:  bim^ 
I  learned  enough  to  convince  me,  that  refpiration  S-  3 
not  fo  indifpenfibly  neceflary  to  the  exiftence  of  a  n 
born  animal  as  to  an  adult  j  and  that  by  employin 
certain  precautions,  it  is,  perhaps,  poifible  to  keep  th 
foramen  ovale  open  ;    and,  by  this  means,  produr  -^ 
excellent  divers,  or  a  fpedes  of  amphibious  animali^^ 
which  would  be  able  to  live  equally  in  air  or 
water.** 

I  am  forry  to  fay  that  I  cannot  pay  Mr.  Buffbn  thi 
compliment  of  thinking  that  he  was  deceived  in  fo  fiio-  ^ 
pie  an  affair  as  this  ;  yet  he  certainly  could  not  fuccee^S  ^ 
I  leave  it  with  my  reader  to  judge  what  fhall  be  faid  o^-^ 
Mr.  BufFon  ;  for  it  was  not  the  foramen  ovale  that 
was  to  keep  open,  if  he  wanted  to  make  Amphibis 
but,  fmce  the  fundion  of  the  placenta  was  juft  cut  o' 
in  thefe  whelps,  and  fmce  he  did  not  allow  them  tifc-  ^ 
office  of  the  lunpjs,  he  was  to  feek  for  fome  oth< 
third  fundion,  which  could  (land  in  place  of  the  funi 
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t\o^x&  of  the  placenta  and  lungs;  and  fmce  no  fuch 

.Aion  has  yet  been  obferved,  I  judge  from  all  the 

ndples  which  I  have  laid  down,  that  Mr.  Buffba 

telling  a  vain-glorious  idle  tale ;  that  he  was  con- 

fci^us  that  he  had  fucceeded  in  no  degree ;  and  that  he 

oould  no  more  have  converted  them  into  amphibious 

animals,  than  he  could  have  made  them  what  thej 

iKrere,  iaz»  plain  whelps.    <<  Sed  quis  fallat  omnifciam, 

ut  iio  loquar,  naturem  ?  Ilia  non  colludit  noftris  erro^ 

ribus^  et  quod  ignorantia  celaverat  fuo  detcgit  tern- 


CHAP.  V. 

^?    ^ftJlLCONFOR NATIONS  OF  THE  HEART,  AND  OTHER. 
<^ ATJSES,  PREVENTING  THE  DUE  OXYDATION  OF  TH« 


^  X  are  at  no  period  of  life,  from  the  cradle  to  the 

S'^Ve,  exempted  from  thofe  difeafes  which  prevent 

'^  clue  oxydation  of  the  blood.     They  often  are  born 

^^^h  us ;  they  often  overtake  us  when  advanced  in 

*^  >  they  caufe  an  anxiety  and  mifery,  which  exceeds 

^*    other  diftrefs :  pain  and  fuflfering  of  every  other 

humanity  can  bear,  but  the  feeling  of  inftant 

olution  is  what  the  nobleft  mind  fmks  under. .  We 

*  • 

.   know 
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know  by  the  pale  and  fubfiding  countenance  how  aw> 
ful  the  inward  feelings  are ,  and  woe  be  to  him  who 
has  pot  feeling  enough  to  fympathife  with  this  diftreb, 
and  an  anxious  deHre  to  underftand  the  caufe,  and  to 
alleviate  the  mifery,  of  inward  difeafes  which  he  can- 
not  cure ! 

Thefe  are  feducing  motives,  and  might  of  them- 
fclves  have  drawn  me  on  to  give  this  flight  iketch  of 
tbQ  fnalconformations  and  difeafes  of  the  heart :  hot  I 
feel  alfo  the  Wronger  motives  of  duty  and  neceffitj ; 
for  truly,  without  fon^e  i^nowle^ge  of  the  ill  organizedt 
irregular,  and  difeafed  heart,  the  ftru£ture  and  (one- 
tions  of  the  heart  in  its  founder  ftate  would  he  but 
poorly  underftood.  This  iketch,  then,  is  the  laft  part 
of  this  anatomy  of  the  heart« 

While  the  following  hiftory  ferves  to  corred  our 
notions  of  the  mechanifm  of  the  heart,  we  muft  alfo 
obferve  how  it  explains  and  illuftrates  up  to  a  much 
higher  point  the  combined  fundions  of  the  heart  and 
lungs,  viz.  the  oxy^ation  of  the  blood.  Perhaps  no- 
thing can  better  explsdn  the  effe£ls  of  a  full  and  heal* 
thy  oxydation,  than  a  fparing  oxydation  of  tliQ  blood, 
fuch  as  produces  difeafe. 

The  foetus  alone  can  live  with  its  Hngle  heart ;  ic  lives 
in  the  womb  by  its  having  a  heart  different  from  that.= 
of  an  adult.     A  foetus,  then,  being  born,  cannot  liv( 
with  that  heart  which  ferved  it  in  the  womb ;  an( 
Nature,    as   I  have  explained  already,    divides  the 
iingle  heart,  and  there  is  then  a  heart  for  the  luo{^  -% 
and  a  heart  for  the  body.     But  if  any  fault  in  the  o^r-- 
ganiz:ition  prevent  this  feparation  of  the  heart  ;  if  tl^^< 
foramen  ovale  be  preferred  open  }  or  if  t^e^e  ihould 


THS   HKARt.  fOt 

hfty  hole  in  the  feptum  betwixt  the  ventricles  of  the 

heart ;  if  the  pulmonic  arterj  do  not  admit  the  bloody 

now  that  the  child  is  bom»  and  fhould  breathe  the 

air ;  if  the  aorta  arife  from  the  right  ventricle,  fo  as 

to  carry  off  all  the  blood  from  the  lungs ;  or  if  the 

aorta  be  fo  difplaced,  that  its  mouth  fta^ds  in  part 

over  both  ventricles,  fo  as  to  receive  the  blood  of 

both — then  the  organization,  movements,  funAions  of 

the  heart,  are  all  wrong  ;  no  blood  paffes  into  the 

lungs,  the  child  cannot  live ;  it  either  dies  immediately 

in  convuliive  {truggles,  or  lives  in  mifery  but  a  few 

years. 

It  is  not  in  this  rapid  enumeration  that  thefe  va- 
rieties of  malconformation  can  be  underftood,  nor  yet 
do  they  deferve  to  be  minutely  detailed.  I  (hall  keep 
the  middle  path  ;  and  thofe  of  my  readers  will  eafily 
follow  mc  who  have  ftudied  the  mechanifm  of  the 
h«irt;  concerning  which  this  fubjeft  will  recal  to 
^l^eir  memory  all  the  important  fads. 

The  moft  ufual  of  all  thefe  diforders  of  the  heart  is 

^Ue  fault  in  the  pulmonic  artery ;  and  that  diforder 

^S^  is  fruitful  of  others :  for  if  the  pulmonic  artery 

P^ii^ot  receive  its  blood,  the  foramen  ovale  cannot 

^ofe ;  then  the  blood  cannot  circulate  nor  pafs  into 

^Hc  lungs  when  they  firft  expand ;  then  the  office  of 

^e  right  heart  is  taken  away,  it  has  no  power  but  t^ 

drive  the  blood  with  ftruggles  through  the  foramen 

^vale  into  the  left  heart ;  the  left  heart  then  drives 

Ais  blood,  un6:^ydated  as  it  is,  into  the  aorta :  the 

beart  is  now  a  fmgle  heart ;  it  is  the  left  heart  alone 

tW  receives  or  circulates  the  blood :  either  it  labours 

.  but  for  a  few  pulfcs,  and  then  the  child,  after  a  con- 

vulfive 
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vulfiue  flruggle,  expires ;  or  there  is  ibme  d^ree  of 
opening  in  the  pulmonic  artery,  a  little  blood  paflb 
through  it  into  the  lungs ;  the  child  is  by  that  en- 
abled to  druggie  with  its  convulfiYe  pangs  fbr  eight  or 
ten  days,  and  then  expires. 

Such  a  fcene  the  celebrated  Dr.  Hunter  once  vit 
neffed ;  and  there  was,  I  perceive,  in  that  heart  a 
culiarity  very  much  to  be  admired.    The  chief  £uA:C 
was  in  the  pulmonic  artery,  which  was  contraded  ixm* 
to  a  folid  fubftance  or  cord  abfolutely  and  completely 
impervious,  fo  that  the  lungs  had  never  received  oae 
drop  of  blood  by  the  pulmonic  artery.     And  here    I 
mud  ftop  to  notice  one  thing  which  I  have  always 
fufpefled,  and  which  this  difiedion  proves,  viz. 
though  it  is  natural  to  believe,  and  the  befl:  phyfial 
gifts  fuppofe  it,  that  fome  blood,  as  mudi  at  leafl:  ^^ 
to  fupport  the  form  of  thci  pulmonic  veflels,  pafl^ 
through  the  foetal  lungs ;  yet  here  is  direfk  proof  tl**^ 
a  well  nouriflied  child  may  be  born  capable  of  br 
ing,  and  in  which  the  pulmonic  veflels  are  all  free 
cept  at  the  heart,  in  which  not  one  drop  of  blood 
has  pafTed  into  the  lungs.     But  chiefly  it  is  to  be 
ferved,  that  this  child,  with  its  pulmonic  artery  qu^ 
impervious,  could  not  have  ftruggled  a  fingle  day, 
lefs  ten  days,  without  fome  proportion  of  oxydat 
blood !  and  accordingly  we  find  that  it  had  a  fm^ 
portion,  juft  fuch  as  fupported  life  for  a  few  day*  * 
which  fmall  proportion  it  obtained  thus :    The  bIo<^ 
went  to  be  oxydatcd,  not  from  the  right  ventricle 
to  the  pulmonic  artery,  but  from  the  left  ventricle 
to  the  aorta  j  from  thence  into  the  duftus  arteriofi^*  * 
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and  theiii  by  a  retrogade  courfe,  backwards  through 
the  lungs ;  and  then  by  the  pulmonic  veins  it  was  re- 
turned ozydated  into  the  left  fide  of  the  heart,  from 
whence  it  came.  This  child  accordingly  lived  a  few 
days,  and  could  not  live  longer  ;  becaufe  this  difficult 
OFculation  was  continually  accumulating  a  quandty 
of  black  blood  in  the  right  fide  of  the  heart. 

rrhis  child,  then>  had  a  heart  refembling  that  of 
the  Kewt  or  Frog ;  for  the  pulmonic  artery  was  clofed, 
uid  the  right  heart  of  no  value ;  the  left  heart  pufhed 
^8  blood  into  the  aorta,  and  the  aorta,  as  we  may 
^^xprefs  it,  fent  a  fide  branch  into  the  lungs.  In  this 
fix^ft  inftance,  then,  of  malconformation,  the  child 
Could  not  live,  becaufe  it  wanted  the  pulmonary  artery, 
^nd  of  courfe  the  office  of  the  right  ventricle ;  it  had 
but  a  fingle  heart. 

Next  to  this  diforder  of  the  pulmonic  artery,  viz. 
K>cing  obliterated  or  being  clofed,  is  this :  That  the 
^orta,  in  place  of  arifing  diftindly  either  from  the 
Hght  or  from  the  left  ventricle,  is  fo  placed,  that  its 
xXMt  ftands  diredly  over  the  feptum  ventriculorum,  or 
partition  of  die  ventricles ;  that  the  partition  is  per- 
forated with  a  large  hole,  opening  a  very  free  paflage 
Crom  fide  to  fide ;  and  that  the  heart  being  cut  up, 
^t^t  find,  upon  thrufiing  down  the  finger  into  the  aorta, 
that  it  pafles  with  equal  eafe  into  the  right  or  into 
the  left  fide  of  the  heart— ^ All  which  we  are  the  lefs 
iurpriied  at^  when  we  remember  that  in  the  Chick  in 
ovo,  the  parts  of  the  heart  are  all  feparate  pieces,  which 
ve  joined  one  to  another ; '  and  that  in  the  foetus  of 
other  creatures,  in  the  Frog  for  example,  the  auricle, 

ventricle, 
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ventricle,  and  artery,  are  firfl:  ften  alt  a  dlftance  fro: 
each  otheri  and  then  joined  ^. 

In  this  conformation  of  the  heart,  the  (ingle  h( 
appears  again  in  a  new  form,  and  the  office  of  the  ri] 
or  pulmonic  fide  of  the  heart  is  well  nigh 
lated.  Firft,  The  pulmonic  artery  is  fmall,  fometiiKi.< 
almofl  clofe :  Secondly,  The  aorta,  anting  as  well  froza 
the  right  as  from  the  left  ventricle,  carries  oflF  ocxe 
half  of  that  blood  which  (hould  be  circulated  tfaroo^ft 
the  lungs :  And,  laflly,  That  blood,  finall  as  it  is  mo 
quantity,  which  has  paffed  through  the  lungs,  ms 
brought  round  to  the  left  fide  of  the  heart ;  but 
left  fide  is  not  as  it  fhould  be,  clofe,  to  keep  this  pui 
blood  for  the  circulation  of  the  body,  but  it  is 
with  the  blood  of  the  right  fide,  through  the  perf^ 
rated  feptum,  fo  that  its  virtues,  as  oxydaittd  bloo^i 
are  diluted  or  almofl:  lofl:. 

If  the  pulmonic  artery  were  unaSeAed,  and 
aorta  placed  equally  over  both  ventricles,  then  r ' 
one  half  exadlly  of  that  blood  which  fhould  be  o: 
dated  would  undergo  the  change.     But  in  all  th.^^^^ 
malconformations,  the  root  of  the  pulmonic  artery 
is  in  fault ;  it  is  narrow ;  it  is  fo  fmall,  that  at 
opening  fuch  a  body  it  alone  attracts  the  eye} 

♦  1  do  not  mean  to  argue,  that  when  we  firft  fee  them,  they  as.  ^^  ^ 
little  conneded,  that  one  could  be  awkwardly  joined  to  the  6t 
nor  that  they  hare  no  real  cottnefllon,  becaufe  it  appears  at  if  t: 
had  not ;  but  merely  this,  that  as  they  feem,  like  the  parta  of 
eye,  to  be  organized  in  feparate  piecesi  I  ftiould  fooner  cxpe& 
unnatural  dlfplacement  of  the  TeffeU  of  the  heart  than  in  the 
of  the  femoral  artery. 
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mouth  is  fometlmes  fo  befet  with  a  fort  of  ticQif 

ffznuloM  papillse,  that  there  is  hardly  left  opening 

enough  to  pafs  a  fiiver  probe.    The  degree  of  con«» 

tradion  in  the  pulmonic  artery  is  the  true  meafure  of 

all  the  oxydated  blood  which  that  fyftem  can  receive ; 

"but  in  fuch  a  fyftem  the  quantity  is  ftill  fsirther  reduced 

1>y  various  accidents  of  the  organization.    Thus^  for 

example, — ^The  pulmonic  artery  is^  we  (hall  fuppofe> 

Irat  one  third  of  its  natural  fize,  and  the  original 

quantity  of  oxydated  blood  is  proportionably  fmall  ;— 

next,  the  foramen  ovale,  being  open,  carries  off  much 

l^lood  towards  the  left  auricle ;   the  aorta,  planted 

^▼er  the  right  ventricle,  carries  off  alfo  much  blood.-— 

3ut  let  us  fuppofc,  chat  ftill  as  much  remains  as  to  fill 

the  pulmonic  artery  to  its  full ;  when  the  pure  blood 

comes  round  to  the  left  fide,  it  is  mixed  through  the 

£>x"amen  ovale,  and  through  the  breach  of  the  feptum, 

wich  a  quantity  of  black  blood,  which  is  continually 

^crumulating  upon  it  9  and  the  fmall  quantity  of  oxy« 

^^ed  blood  is,  if  I  may  ufe  the  expreflion,  drowned 

ia  Che  general  mafs. 

7hat  I  may  explain  the  point  of  its  accumulating 

^    little  farther,  let  me  repeat,  that  even  in  a  child 

vhidi  has  died  on  the  tenth  day  of  fuch  a  diforder, 

the  heart  is  crammed  with  dark-coloured  blood :  That 

h^  tliofe  children  which  have  lived  two  or  three  years 

^mder  fuch  a  diftrefs,  the  heart  has  been  greatly 

ci^larged :  That  in  a  boy  differed  by  Sandifort,  who 

died  ac  fifteen,  the  thing  that  was  firft  feen  upon  open- 

^g  th^  body  was,  not  the  lungs  coveting  the  heart 

^^    lapping  over  it,  but  a  large  mafs,  lying  betwixC 

lungs,  oppreffmg  them,  and  pufhing  them  afide 

in 
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in  every  diredlion.  This  was  the  pericardium  corer* 
iDg  a  heart  of  enormous  fize,  filling  the  thorax,  and 
reaching  almoft  to  the  firfl  rib ;  very  little  of  the  rig^c 
Ipbe  of  the  lungs,  and  none  almoft  of  the  left,  was  to 
be  feen ;  the  veins  in  the  upper  part  of  the  thorax^ 
viz.  the  fubclavian  and  jugulars,  were  choked  by  the 
preflure,  and  much  diftended;  the  heart  itfelf  was  fuU 
of  blood,  and  the  coronary  veins  fo  turgid,  that  it  re-^ 
iembled  a  moft  minute  and  beautiful  injeftion  of  the 
heart. 

But  it  is  moft  of  all  fingular,  that  this  heart  was  fo 
enlarged,  that  the  great  veins  (which  are  indeed  as 
refervoirs  for  the  right  fide  of  v  the  heart),  and  efpe- 
dally  the  upper  cava,  dilated  along  with  it  in  fuch  a 
degree,  that  there  was  felt  diftin^ly  a  puliation  in  the 
neck  by  a  fort  of  back  ftroke  every  time  the  heart 
beat. 

Still  a  child,  even  with  a  heart  fo  ill  organized, 
may  ftruggle  through  all  the  weaknefs  and  all  the 
difeafes  of  childhood  *  for  a  few  yeafs  ;  but  they  are 
years  of  complete  mifer)' ;  and  ftill,  as  is  proved  by 

much  fad  experience,  the  boy  cannot  live,  but  muft 

# 

die. 

Another  conformation,  the  ftrangeft  of  all,  is  that 
in  which  new  parts  are  added  to  the  circulating  fyftcm, 
as  if  with  defign  to  make  it  refemble  the  heart  o: 
an  amphibious  creature ;  for  it  happens  fomedmeS; 
that  there  is  as  it  were  a  third  heart  interpofed.  For 
example,  the  two  vena  cavas  end  in  the  right  auricle^ 

^  Sandlfort  attended  a  puer  coerulcus,  wl)o>  in  addition  to  h5 
iliief  difeafe,  paffed  through  the  fmall-pox  and  meafles  fxfdjj 
ittained  the  age  of  fifteen. 
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the     piilmdnic  veins  enter  into  the  left  aiiricle  and  thq 

rigjixt  and  left  ventricles  receive  their  blood  from  their 

aui-£cle$  in   the  ufual  way;    yet  the  right  ventricle 

ii^zxcis  out  no  pulmonary  artery,    the  left  ventricle 

fends  out  no  aorta  ;  bit  both  of  them  pour  their  blood 

itE  t  C3  a  middle  ventricle,  and  the  arteries' go  out  from 

it:    r      and  here,  as  the  blood  is  fairly  delivered  by  both 

v^xxf rides  into  this  third  ventricle,  and  as  thepulmo- 

*^lcr     artery  and  aorta  both  arife  from  it,  there  is^  of 

C'O'u.xfe,  a  fair  divifion  of  the  blood  ;  and  of  the  quan- 

^*^y   which  (hould  be  oxydated,  exactly  one-half  un- 

^^^•^oeS  that  change.  This  is  fomewhat  like  the  heart 

^the  Turtle ;  it  is  plainly  the  ftrudture  of  an  arnphi-* 

tis  heart,  a  fingle  heart ;  for  though  there  be  three 

^^-'V-ities,  yet  ate  they  Angle  in  their  funftion  j  it  is  a 

**^^^lc  heart  with  half  dxydated  blood.     Such  a  heart 

^    ^VifEcient  for  Amphibiae,  or  for  the  fioetus,  but  not 

a  child^  which  mud  breathe  and  have  a  double 

Thefij  arc  a  few  of  the  varieties  of  the  imperfeflt 
^^^iJtj  but  the  fuflfetings  of  children  who  are  born 
^^''^^li  thefc  impcrfeftions,  the  marks  of  imperfeft 
rdation,  and  the  manner  of  their  life  and  deaths 
a  chief  niotive  for  entering  on  this  fubjeft. 
"^hen  the  heart  is  fo  imperfeft  that  the  child  lives 
"^*^  a  few  days,  its  fufferings  are  flight,  and  not  lin-^ 
fe^**ing,  fo  that  we  cannot  mark  them:  They  are  hot 
*l^'^ned  to  us  by  any  account  of  its  inward  feelings: 
^y  are  all  accumulated  into  one  terrible  ftruggle, 
^  '^V'liich  we  fee  the  word  marks  of  ill  oxydated  blood. 
le  child  is  born  well  and  healthy,  ic  cries  and 
s  its  breath,  it  is  removed  from  the  mother  ;  the 
Vol.  II.  P  funaion 
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fun£lion  of  the  placenta  cenfes,  but  there  Is  no  other 
to  fucceed  it;  the  child  turns  black  in  the  face»  ftrug« 
gles  for  breathy  and  is  convulfed;  and  without  any 
apparent  caiufe  it  feems  in  the  agonies  of  death :  But 
yet  it  lives,  it  becomes  black  all  over  the  body ;  the 
blacknefs  never  goes  off  except  when  it  changes  fome- 
times  into  a  deadly  afh  colour.  The  child  contin^ies 
fdr  a  few  days  labouring  under  almoft  unceafing  con 
vulfions,  which,  growing  gradually  weaker,  it  at  laC 
expires  ;  and  while  it  lives,  the  heart  palpitates,  fomc 
times  it  throbs  fo,  that  it  can  be  didinguifhed  at 
diftance  by  the  eye.  Dr.  Hunter,  in  the  child  whic^ 
I  have  already  mentioned,  laid  his  hand  upon  tta 
bread,  and  the  throbbing  which  he  feh  there  we 
terrible  to  him. 

When  the  child  has  the  heart  fo  formed  as  to  ac: 
xuit  into  the  lungs  even  a  very  fmall  proportion  ^ 
blood,  it  ftruggles  through  the  firft  years  of  life,  arr 
its  protracted  fufferings  can  be  more  cifily  obfervc  - 
Then  no  mark  of  ill  oxydated  blood  is  wanting 
every  thing  is  the  reverfe  of  health,  or  the  natur* 
appearance  flulhed  and  florid  of  a  growing  child ;  Z. 
colour  is  always  dark,  its  motibns  languid  and  powe^ 
kfs ;  it  is  cold,  fo  that  the  parents  mufl  keep  it  car- 
fully  wrapped  in  flannels  and  furs  to  prcferve  ai^ 
thing  of  vital  heat;  its  breathing  is  difBculf  and  di 
treffed ;  fits  come  upon  it  at  times ;  and  if  the  chiB 
has  begun  to  walk,  the  lead  hurry,  or  fear,  of  quic:: 
flep,  even  walking  acrofs  the  room,  brings  a  return  * 
the  fit :  in  which  the  extremities  are  deadly  cold,  tE: 
face  black,  the  breathing  one  continued  ilruggle,  ar^ 
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the  end  of  the  fit  is  the  obtaining  of  a  degree  of  re- 
lief, which  happens  in  a  nioft  fingular  way. 

The  coldnefs,  the  livor,  the  languor,  the  fainting, 
the  flruggles  fer  fr6e  breathings  are  all  inark^  of  ill 
03cy dated  blood.  The  convulfive  paroxyfm  h  a  iure 
confequeilce  of  the  want  of  (limulus  and  force,  and 
of  blood  ac<:umiilating  at  the  right  fide  of  the  heart. 
lf>  then,  the  child  fall  down  in  this  paroxyfrn^  it  is 
the  Arery  fureft  proof  thslt  ordinary  refpiration  will  not 
fave  him  from  the  ftrugglej  if  during  the  fit  he 
brea^the  fo  that  he  recovers,  and  that  prefently  his 
fti'ength,  colour,  fpirits,  every  thing,  is  in  a  degree 
^^ftored ;  then  is  it  plain  that  the  refpiration  during 
*he  fit,  imp^rfeft  as  it  appears  to  us,  is  really  more  ef- 
*^^ual  than  ordinary  rcfpiratiori. 

VVhen  we  obferve  which  is  the  nioft  natural  way 
^^  obtaining  relief,  and  notice  the  very  peculiar  man- 
^^J*  in  which  thefc  children  breathe,  we  fliall  undef- 
'^^nd  why  they  are  breathing  beft  when  we  believe 
^^^y  are  hardly  getting  breath,  and  how  they  are  rc- 
^^Vering  flowly  when  we  think  them  labouring  in  the 
K^^ateft  danger.  The  child  feeling  the  growing  op* 
P^cffion  at  its  bteaft,  if  it  be  young,  fignifies  a  defire 
^^  l>c  turned  upon  its  face  j  if  not  indulged^  it  con- 
^^v«  to  turn  itfelf  that  way  befope  its  hard  ftruggU 
^^gins.  When  the  child  begins  to  breathe  hard,  it 
^^ives  out  the  air  with  a  fudden  exertion,  and  appa« 
^^^^t  pain ;  he  remains  longer  without  refpiration 
^'^^n  an  adult  could  do ;  his  expirations  are  attended 
^^tb  a  fort  of  fcream.  What  can  this  way  of  breaih- 
''^S  mean  ?  To  my  apprehenfion  it  implies  that  kind 

P2  of 
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of  bre;ith]ng  which  I  have  called  forced  refpiratM^n^ 
and  no  other  plainly  can  ierve. 

The  ordinary  refpiration,  by  u^hich  we  draw  ia   40 
cubic  ouhces  of  air^  has  failed }  the  fit  is  approachiFig^,- 
becayfe  that  quantity  of  air  will  not  fufHce.     However 
rapidly  the  child  breathes,  however  rapidly  the  heart 
palpitates,  it  will  not  do^  becaufc   there  are  but 
ounces  of  pure  air  mixed  with  the  whole  of  that  gre 
mafs  which  remains  always  in  the  lungs.     Then  tl 
child,  driven  by  inftinft,  provides  for  the  fuUeft  refp 
ration :  it  turns  upon  its  face,  that  the  weight  ma 
help  to  comprefs  the  thorax ;  it  forces  with  all  it 
power,  and  feems  to  cetfe  from  breathing,  and  refrain-^^^ 
a  long  while  in  that  (late,  becaufe  it  is  emptying  an 
compreffing  the  lungs«  Then  itspurpofe  is  accompliihed 
the  liings  are  more  emptied  than  in  ordinary  refpiratioD 
it  draws  in  the  largeft  draught  of  air,  utters  a  fort  0 
icream,  feems  quiet  again  ;  and  again,  by  preifing  it: 
breaft,  and  by  contortions  (convuHive  like  of  its 
dy),  it  empties  its  lungs  at  a  diflant  interval,  and  r 
ceives  again  the  fuUefl  draught   of   air.     It  is  tbi 
forced  refpiration  that  brings  into  the  lungs  70  cubi 
inches  of  air  more  than  the  ufoal  refpiration  d 
This,  then,  is  three  times  more  effectual  than  ordina 
breathing  -,  and  when  a  boy  grown  up  to  thofe  year 
in  which  he  knows  the  warnings  of  his  diforder, 

has  found  out  this  relief;  when  fuch  a  boy  by  pr      ^ 

upon  the  corner  of  a  table,  or  by  throwing  himfcL-— -* 
upon  the  ground,  prevents  or  alleviates  his  parozyfm 
in  what  way  can  it  be  but  by  pradifing  for  a  tim 
this  deeper  refpiration  ?  prefling  the  cheft,  forcing  an 
couiprefling  the  lungs  beyond   their  ufual  degree 
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collapfe,  and  fo  obtaining  a  fuller  draught;  a  draught 
o£  no  oun(;e8  of  air,  to  be  mixed  with  th6  ito 
ounces  which  mud  always  remain  in  the  lungs  ? 

After  half  an  hour  of  a  kind  of  breathing,  mod 
a>vfVil  to  behold,  but  much  more  effeftual  than  com- 
mon breathing,  the  child  recovers  flowly.     The  boy, 
"w-lxen  advanced  a  few  years,  knows  hpw  to  prevent 
the  fit ;  but  the  child  of  two  or  three  years  old  knows 
only  how  to  ftruggle  with  it:  yet  this  ftruggle  being 
*    ixiore  efFeftual  breathing,  the  child  is  relieved  at 
oncre  from  an  anxiety,  and  oppreflion,  and  throbbing, 
^^hich  precedes  the  fit  for  many  days ;  the  languor 
goes  off,  the  heat  in  fome  degree  returns,  and  the  lipft 
^<^c|uire  a  vermilion  colour  and  the  Ikin  a  higher  tint, 
^^Hich  laft  for  many  hours  after  the  fit  is  gone. 

In  thofe  children,  again,  which  have  the  heart  fo 
formed  that  they  may  live  not  two  or  three  years  only, 
*^^t  to  the  age  of  1 5  years,  it  naturally  happens  that 
the  fymptoms  follow  each  other  in  their  courfe  very 
flo'wly  .  and  the  ill  oxydation  of  the  blood  in  this  its 
"ower  progrefs  it  is  very  curious  to  obferve. 

There  is  one  thing  in  the  economy  of  the  foetus 
^^Tj  Angular,  viz.  that  while  it  is  receiving  much  oxy- 
^^ted  blood  from  the  mother,  but  a  fmall  portion 
Roes  through  the  dudus  venofus  direflly  to  the  heart, 
^Uch  of  it  circulates  through  the  liver,  and  is  fpoiled 
C^c  muft  fuppofe).  What  then  can  this  mean?  Sure- 
ty the  child,  the  chick,  the  foetus  of  every  kind,  needs 
'^ft  of  this  principle  of  oxygene :  the  foetus  lives  (if 
^nis  be  fo)  like  an  amphibious  creature;  perhaps  it 
^^^  little  oxydated  blood;  yet  being  totally  deprived 
^  that  little,  it  foon  dies.    Perhaps  the  foetus,  living 
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the  life  of  an  amphibious  creature,  does  not  want  al- 
fo  that  peculiar   tenacjlty  of  life  which  cbarafleri 
thatcl^fs;  for  the  ftruggies  and  fufferings  which 
weakly  infant  indqres,  before  it  parts  with  life,  ar 


ipatfer  of  obfervation  even  among  the  vulgar.  ¥(=^^ 
this  reafon  I  believe  it  is  that  children,  having  a  heai=— € 
fo  ill  arranged  that  abfplutely  they  cannot  live 
yond  the  years  of  puberty,  yet  during  the  firft  yei 
feel  no  complaint,  and  feem  thriving  and  healthy^ 
jhe  vegetating  life  of  a  fpcking  child  faves  it  froi 

all  dangers  of  hurried  refpiration  and*  rapid  pulfe. r 

But  when  it  leaves  the  breaft  ;  when  it  begins  to  (b:  £^7 
and  move ;  when  its  blood,  moving  languidly,  begi^czB.  ^ 
ilowly  to  accumulate  at  its  heart;  when  the  prop^' 
ties  of  its  living  fibres  change,  fo  as  to  require  a  full 
fupply  of  oxygene  from  thp  bloqd — then  the  ill  c 
lour,  languor,  palpitations,  (lighter  fits,  and  all  t 
inarks  of  its  difeafe,  begin ;  and  often  its  colour  gr* 
dually  changps,  and  it  becomes  the  puer  cceruleus,  ^of 
livid  child,  before  we  can  perceive  by  any  otl»^^2?f 
fnarks  how  dangerous  a  condition  it  U  in* 

In  one  child  •  the  firft  year  had  elapfed  befc^'^^ 
thp  very  flighteft  of  thofe  complaint?  came  pp,  whi  ^^* 
jcnded  in  death  at  a  very  diftant  perjod  of  'M  S 
years.  At  firft  its  finger  nails  were  obferv^d  to  be  H-* 
vid,  yet  not  continually ;  the  colour  varied,  butffc^*' 
the  nails  were  unnaturally  livid,  fo  a$  to  alarm  a:^^^ 
furprife  the  parents  j  but  there  w^s  as  yet  no  reafon  ^i^ 
jdefire  advice.  The  child  feepied  healthy,  began  ^^ 
life  its  legs,  and  in  the  fecond  year  it  walked  alone, 
^ext  it  happened,  that  one  day  after  being  forced 
'tlkfi  ?^  PK^^^i  ^^^  without  feme  refiftance,  his 
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s  on  the  following  day  freckled  with  red  fpots, 
foon  changed  to  a  livid  hue.  Now  the  lalH- 
tvxde  and  chillnefs  came  on;  motion  or  exerclfe  were 
in  ore  and  more  oppreflivc  to  the  boy ;  till  at  laft  when 
Ix^  fatigued  or  hurried  himfelf,  the  hands  and  feet  J)^^ 
came  livid,  the  mouth  and  tongue  became  almoft 
biack,  and  lad  of  all  thole  fits  came  on  in  which  the 
fiole  body  becomes  livid  or  black. 
This  is  the  progrefs  of  this  darker  colour  of  the  bo- 
;  but  his  other  complaints  alfo  advanced  with  a 
v^cry  flow  and  regular  pace.  He  increafed  in  ftature, 
hxs  appetite  was  good,  he  complained  of  great  laifi- 
^lade,  of  headach,  with  a  fort  of  gravitating  pain,  of 
Anxieties,  efpecially  during  the  winter  months,  and  of 
^Vich  extreme  coldnefs,  that  neither  fire  in  winter  nor 
^tammer^s  fun  could  warm  him  ;  he  never  felt  heat  ex- 
^^>pt  when  juft  wrapped  up  and  newly  laid  in  bed. 

Now  the  blood  began  to  accumulate  ;  the  flruggles 
^^f  the  heart  be;gan  j  and  fo  terrible  wer€  the  throb- 
l:3ings  of  his  heart  at  times,  that  they  might  be  feen 
^^r^ven  heard.  Aftual  faintings  fucceeded  ;  the  poor 
l^oy,  now  eleven  years  of  age,  knew  that-  he  was  to 
^ie  ;  he  faid,  that  ^'  no  one  could  know  or  cure  his 
Sllnefs,  and  that  no  one  could  imagine  what  feelings 
lie  had  here  at  his  heart.'' 

Motion  was  now  quite  impofBble ;  upon  the  flightefl: 
effort  faliva  flowed  from  hi^  mouth,  a  fainting  fit  en* 
iued,  and  he  continued  for  a  little  while  blind.  All 
that  he  was  wont  to  delight  in  was  now  indiflferent  to 
liim }  he  could  not  move ;  bis  face  was  turgid,  his 
eyes  prominent,  his  feet  were  fwelled  with  an  cede- 
taa,  his  eyes  dead  and  heavy,  exprcffive  of  fome 
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inward  diftrefs ;  when  he  was  puc  to  bed  his  anxietiei 
were  very  great,  and  thus  he  died  a  flow  and  miferable 
death. 

Sometimes  a  child  wants  fpirit  or  ftrength  to  (IrivQ 
againft  the  laflitude  of  this  difeafe.    A  girl  under  Va« 
falva*s  care  lived  to  her  fifteenth  ye^r ;    but  from  her= 
infancy,  from   her  very  birth,  flie  had  lain  in  bed,_ 
partly  on  account  of  ficknefs,  but  chiefly  ot\  account^ 
of  extreme  weaknefs.      She  had  a  ihort  and  difScult 
breathing,  and   her  (kin  was  tinged  all  over  with  ^^ 
livid  colou]: ;  her  quiet  ftatc  faved  her  from  the  fuf-- 
focating  paroxyifms ;  but  her  heart  was  jufl  like  all. 
the  others,  the  foramen  ovale  open,  and  the  pulmonic 
artery  clofed. 

Thefe,  then,  are  the  marks  of  ill-oxydated  blood : 
a  livid  colour^  coldnefs  which  nothing  can  removei 
pppreflion  ai^d  ans^iety  of  the  bread,  palpitatiops  and 
difScult  breathing  ;  and  when  the  blood  is  by  paf&on 
pr  motion  hurried  too  fafl  towards  the  right  fide  o 
the  heart,  then  come  fits,  which  laft  a  longer  or  ihort* 
pr  time  in  proportion  as  they  have  been  long  delay* 
ed,  and  which  end  in  death.  And  laft  of  all,  I  would 
rank  among  thefe  confequences  an  imperfe^  nourifh- 
ment,  for  all  thp  boys  have  been  fmall,  moft  of  then) 
particularly  flender ;  and  one  boy  efpecially,  of  fifj 
teen  years  of  age,  is  mentioned  by  Hunter,  who,  in 
xefpeft  of  tallnefs,  was  juft  what  you  (hould  exped 
at  his  years,  but  (lender  to  a  wonderful  degree ;  not 
as  if  waded  by  confumption,  but  as  if  by  natural  ha- 
bit. His  form  was  quite  furpriung,  fo  that  Iluntcf 
could  give  no  idea  of  his  (hapc,  otherwife  than  by 
comparing  his  body  with  that  of  a  Greyhound ;  and  hif 
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;,  he  faySj  put  him  in  mind  of  thofe  of  a  Cranc9 
fome  tall  water- fowl. 

The  confequences  muft  be  alike,  whether  it  be  that 
heart  fends  no  blood  towards  the  lungs,  or  that 
lungs  cannot  receive  that  blood ;  and  the  malcon-o 
Fc>x-mations  of  the  heart  are  hardly  more  frequent  tha^ 
tbofe  of  the  lungs ;  and  both,  we  may  be  well  aflured, 
ax-«  infinitely  more  frequent  than  we  fuppofe;  efpecially 
'^iv'l^en  we  obferve  how  many  children  die  fuddenly,  dif^ 
xrolouredy  and  in  convulfions ;  and  how  many  of  thofe 
sid^anced  iq  years   have  lived  very  miferable  with 
iplaints  in  the  bread. 
A  young  man  of  twenty-four  years  of  age,  by  birth 
Pole,  and  at  the  time  of  his  death  a  foldier  in  the 
crman  fervice,  had  been  continually  oppreiTed  from 
iiis  cradle  upwards  with  difHcult  breathing  and  anxieties 
s^c  his  breaft.    He  had  been  three  or  four  times  re» 
li^ired  from  ilighter  complaints  of  the  breaft;  but  at 
l^ft  the  bleedings  and  demulcent  medicines  failed: 
be  lay  ill  in  the  military  hofpital  two  months,  where  of 
Poiirfe  his  complaints  were  correflly  known.    He  had 
^U>iie  but  the  Ilighter  degrees  of  difficult  breathing; 
^^hen  one  day  fitting  up  in  bed  he  fuddenly  expired. 
o^Dg  opened,  the  right  fide  of  the  lungs  was  found  to 
)^  totally  wanting ;  not  deftroyed  by  difeafe,  as  we 
^ve  often  feen,  not  oppreiTed  by  water  nor  eroded 
by  pus,  but  entirely  wanting;   a  peculiarity  which 
^  bad  from  his  mother's  womb,  for  it  was  attended 
^th  a  peculiar  arrangement  of  the  veffels.    On  the 
^ght  fide  there  was  no  veftige  of  the  lungs,  not  even 
^     ^p  ifnallef);  button  to  marjis:  where  they  might  have 
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been ;  there  was  no  branch  of  the  traphea  for  the 
right  lobe  intended  by  Nature,  but  both  the  legs  of 
the  trachea  plunged  into  the  left  lung,  which  was 
large :  There  was  no  forking  of  the  pulmonary  artery 
to  give  a  branch  to  the  right  fide^  but  the  whok 
trunk  of  the  pulmonic  artery  plunged  into  the  left 
lung. 

But  if  one  fhould  fufpeft  that  there  might  have 
been  once  a  right  branch,  the  lungs  deftroyed,  and 
the  mouths  curioufly  united  by  that  mucus  which  the 
membranes  of  the  vifcera,  and  the  pleura  efpecially, 
throw  out  when  inflamed ;  there  are  ftill  other  cafes 
which  muft  remove  all  our  doubts,  efpecially  that  of 
a  young  man  *,  who  died  in  a  very  lingering  irayy 
and  in  whom  before  his  death  there  was  plainly  pert 
ceived,  along  with  his  flight  anxieties,  apulfationin 
the  right  fide  of  the  breaft.     Upon  opening  his  body, 
there  was  found  in  the  left  fide  neither  lungs  nor  heart; 
nor,  upon  the  mod  careful  examination  (feeking  for 
the  wafted  lung),  could  there  be  found  the  fmalleft 
remains  of  lungs,  bronchiae,  pulmonic  arteries,  or  the 
flighted  evidence  that  any  fuch  parts  had  ever  beeo* 
But  the  fureft  proof  of  this  remains  behind,  for  the 
heart  flood  in  the  right  fide  of  the  cheft: ;  it  flood  per-* 
pendicularly,  quite  upright  like  a  Dog's ;  it  gave  out 
a  right  pulmonic  artery,  but  there  was  not  even  the 
fmalleft  veftige  of  any  artery  having  been  appointed 
for  the  left  lobe.    .We  muft  not  fay,  yet  his  cheft  tntf 
have  been  full  enough  of  lungs  and  heart,  and  he  m^J 
have  had  a  well*oxydated  blood ;  in  which  cafe  it  wat 

*  Undcjr  the  care  of  Dr.  Hcbcrlcn.    Vid.  Jffa  Fcndohnenft. 
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jQp  Very  dangerous  derangement  that  his  lungs  were 
all  on  the  right  fide,  more  than  if  his  liver  had  beea 
on  the  left*  But  let  us  notice  that  the  ^orta  vmg 
extremely  fmall ;  the  dkimeter  of  the  aorta  b  the  true 
meafure  of  the  blood  which  is  received  from  the 
lung^.  Where  the  aorta  is  fmall,  furely  the  lungs  are 
sot  good,  nor  the  fyftem  fully  fupplied  with  oxydated 
|>lood. 

We  alfo  know  that  though  the  veflels  of  the  lungs 
tbemfelves  may  be  natural  a^d  well  arranged,  the 
lungs  may  ftill  be  amifs ;  |hey  may  want  the  proper 
(trudure  of  cells  in  which  the  blood  ihould  be  ex- 
pofed ;  they  may  be  encumbered  with  tumours  arifing 
out  of  their  fubftance,  by  which  they  will  be  prevented 
from  dilating.  One  is  pleafed  to  find  in  old  authors 
good  defcriptions  of  difeafes  which  have  remained 
for  ages  unknown ;  and  among  thefe  I  reckon  that  of 
the  celebrated  Spindler,  whofe  defcription  I  admire  a$ 
much  as  that  of  any  fucceeding  author. 

The  child  of  a  certain  prince  having  died  after 
a  few  days  of  great  fufiering,  Spindler  opened  the 
body,  and  found  all  found  and  rights  except  that  there 
were  feated  upon  the  two  lungs  two  tubercles  of  a 
variegated  red  colour,  as  were  the  lungs  themfelves ; 
%rhich  tumours,  no  doubt,  hindered  the  paijage  of  the 
blood,  which  he  exprefles  with  a  corre£knefs  in  refped: 
of  phyfiology  quite  unknown  in  thofe  times.  ^^  Quae 
WoinJcx  procul  dubio  hujus  ^fphyxiae  caufx  extitere 
idenegata  circulatione  ex  dextro  in  fmiftrum  (cordis 
'irentriculum."  His  defcription  of  the  difeafe  fo  long 
|>efore  it  was  properly  underftood  is  curious :  ^*  Du- 
|ii)g  thje  eight  days  in  which  the  chil4  liY^d^  ^t  had 
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never  cried  ftrongly  nor  clearly,  had  never  fucked,      l'*^ 
had  never  been  regular  in  its  bowels,  breathed  at  if 
ltd  fides  had  been  blown  up ;  it  was  fuddenly  feized 
with  a  fit,  which  feemed  epileptic,  foon  went  oflF,  bvX 
foon  returned  ;  the  whole  face  and  body  became  ftjHt 
red,  then  of  a  copper  colour ;  the  breathing  was  £'»* 
terrupted,  the  eyes  immoveable,  the  feet  and  haa^t 
lay  almod  lifelefs ;  it  fuffered  at  leaH:  a  hundred  of  th^rfe 
iits  before  it  expired/' 

To  enumerate  thofe  cafes  where  a  defeA  of  tX^e 
lungs  were  the  confequelice,  not  of  malconformatto-^s^ 
but  of  difeafe,  were  a  bufinefs  quite  incon(iftent  wi  '•h 
iny  defign ;  yet  I  wifli  to  record  |hefe  two. — Firft,  1^ 
has  been  long  obfcrved,  that  by  long  continued  fu  "^ 
pnration,  the  lungs  are  often  fo  wafted  that  not  a  bu:::^" 
or  particle  of  them  remains :  fometimes  thefc  patien^*^* 
furvive,  dragging  on  a  languid  and  miferable  exi(  ^^ 
cnce,  enjoying  no  freedom,  life,  nor  fpirits ;  and  tb— ^^ 
caufe  of  their  frequent  ailments  is  difcovered  at 
death.  The  lungs  alfo  may  be  thus  comprefled  ev( 
by  the  mere  preflure  of  water  within  the  cheft,  whi( 
Jias  caufed  fuch  a  fubfiding,  or  rather  abforption, 
the  lungs,  without  any  ulcer  of  their  furface,  that 
lung  has  been  opprefled  till  it  became  no  more  tha^  -^* 
three  lines  in  thicknefs;  and  indeed  it  was  not  cafil;^^*T 
found':  fo  Haller  fays  in  his  Commentary  upon 
haave.  But  of  all  the  ftrange  things  which  Halle: 
or  any  man  has  ever  related,  what  he  tells  in  tbc 
following  words  is  the  moft  incredible ;  at  leaft  it  it^  ** 
fo  improbable  as  to  be  incredible.  "  A  man  havin^p,  ^8 
died  of  a  lingering  difeafe  occafioned  by  a  fall,  th^  -•• 
Jeft  lobe  of  the  lungs  was  not  to  be  found ;  that  fid^  *^ 
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[>f  the  cheft  was  full  of  a  coagulable  ferum ;  but  the 
ifpera  arceria  and  large  arteries  and  vans  (a  thing 
nrhich  I  never  could  have  believed,  had  I  not  feen  it 
tnyfelf)  opened  with  gaping  orifices  into  the  cavity 
3f  the  thorax,  as  if  they  had  been  cut  acrofs ;  fo  that 
it  was  very  hard  to  conceive  what  had  prevented  the 
blood  from  pouring  out."     Haller,  p.  34. 

Secondly,  In  the  peripneumonia  notfaa  there  is  not 
merely  an  inflammation  of  the  pleunn^  as  the  name 
exprefles,  but  of  the  lungs  themfelves ;  and  it  is  not 
from  inflammation,  pain,  fever,  or  acute  fuffering, 
that  they  die;  but  becaufe  the  lungs  are  entirely 
crammed  with  blood ;  the  heart  can  no  longer  move: 
tEey  are  not  fenlible  of  their  dangerous  ftate,  but  are 
fuffocated  in  a  moment,  and  die  ifrithout  a  groan.  It 
(eems  more  frequent  in  other  coimtrics  than  in  this^ 
though  no  country  is  exempted.  When  this  difea£b 
comes  upon  a  place,  it  comes  with  all  the  frequency 
and.  deftru&ion  of  an  epidemic  difeafe;  and  the 
fudden  unexpe&ed  deaths  are  terrible.  Vafalva  found 
an  old  gentleman  going  abroad'  in  the  morning,  and 
prevented  him,  queftioning  him  adbout  his  complaint^ 
Rrbich  he  himfelf  thought  very  flight :  but  Vaialvai 
jave  notice  privately  to  the  fervants  to  exped  nothing 
>etter  than  their  mailer's  death ;  and  notwichftanding. 
ill  afliftance,  he  was  that  very  evening  dead* 

The  pulfe  is  weak,  the  cough  flight,  the  difficulty 
>f  breathing  more  anxious  than  painful;  the  face 
bnk  in  the  features  and  fluflied,  or  rather  of  a  lurid 
^lour,  except  when  it  is  cadaverous,  pale,  and  fal- 
low} the  fuffbcation  it  fuddea;  the  lungs  have,  m 

Morgagni 
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Morgagni  cxprefles  it,  a  liver- like,  folid  conAfteflte^ 
they  have  no  longer  the  cellular  appearance  of  Inngiy 
for  their  bronchias  are  crammed  with  blood;  thdr 
common  cellular  texture  is  alfo  full  of  exuded  blood  j 
they  are  denfe,  folid,  very  heavy,  and  black,  and  they 
fink  in  water  like  the  lungs  of  a  foetus.     The  heart 
is  fo  curbed  in  ita  adions^  that  it  gives  but  a  fmall, 
feeble,  and  trembling  pulfe ;  and  even  in  a  few  days 
(as  in  the  foetus  having  an  imperfeft  organisation) 
the  heart  is  wonderfully  dilated  and  tolarged^  and 
filled  with  fluid  and  grumous  blood.     Haller  laments 
the  death  of  friends  by  this  terrible  difeafe,  and  efpe* 
cially  of  his  own  fon,  <^  whofe  body  he  gave  to  be 
opened  by  thofe  (killed  in  diiTefUons.'* 

Perhaps  the  heart  may  be  too  fmall  for  the  fyftenr 
to  which  it  belongs ;  and  this,  I  doubt  not^  had  beenf 
the  cafe  with  that  boy  in  whom  Kerkringius  foand  it 
fo  fmall,  that  though  the  boy  was  nine  years  old,  the 
heart  (/•  e.  the  ventricles)  was  no  bigger  than  that 
of  a  foetus ;  and  the  whole  heart,  auricles,  ventricles, 
and  all,  was  no  bigger  than  that  of  a  child  bom  at  the 
full  time.  But  in  proportion  as  the  heart  was  fmatt 
the  veflels  were  large,  not  ac  all  aneurifmal,  but  of 
fuch  a  fize,  and  fcarcely  of  fuch  a  ftze,  as  might  fuit 
the  heart  of  a  boy  of  nine  years  old.  This  boy  had 
for  five  years  been  heftic,  that  is  to  fay,  he  had  been 
troubled  with  no  formed  difeafe,  but  with  continual 
di(treis»  aaxietyj  weaknefs,  and  quick  pulfe.  This 
heart  was  plainly  inadequate  to  the  funftions  of  any 
fyftem ;  but  the  cafe  is  too  flightly  fketched  for  us  to 
find  any  decide!  marks  of  ill  oxydated  bloods 

But 
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But  that  the  heart  may  be  too  big  ^^r  its  fyftem^  ig 
a  melancholy  fad ;  for  when  it  becomes  relaxed,  it 
eniarges,  and  as  it  grows  in  bulk  lofes  in  power.  That 
the  heart  is  enlarged  merely^  by  weaknels,  by  fubmit- 
ting  to  dilatation,  by  wanting  fufEcient  power  to  free 
itfelf  of  accumulating  blood,  is  vefy  plain ;  for  in  the 
plague,  in  low  and  peftilential  fevers^  even  in  nervous 
affe£Hons,  it  fometimes  enlarges,  and  from  a  tempo- 
niry  becomes  a  mechanical  and  fixed  difeafe.  How 
often  do  we  read  in  the  preface  to  fuch  dilTedions  of 
enla.rged  heart,  *^  he  was  of  a  melancholy  temperament, 
of  SI  flow  and  fcdentary  life,  opprefled  by  misfortunes, 
uid  ftruggling  with  vexations  and  grief/'  In  the 
angina  pectoris,  which  is  in  its  nrft  attack  no  organic 
difeafe,  we  often  find  the  dilated  heart  pale  and  tender, 
^  that  the  fingers  may  be  puflied  through  its  flefh. 

^VVhile  the  heart  gradually  enlarges,  the  fyflem 
changes,  and  accommodates  itfelf  to  its  powers.^ 
^bcre  is  little  diflrefs ;  often  we  find  a  heart  enlarged 
to  a  degree  fuch  as  we  never  could  have  fufpeded 
before  death.  But  flowly  there  is  formed  fuch  an- 
Accumulation  of  ill  oxydated  blood  as  opprefles  the 
"^ttal  powers,  and  chokes  the  motions  of  the  heart, 
A<^  draws  after  it  thofe  other  diforders  which  are 
Already  in  part  explained. 

Of  the  mechanical  confequences  which  follow  the 
^^larged  heart,  thofe  chiefly  attrad  our  atttntipn 
^^l^ich  prevent  the  due  oxydation  of  the  blood. 

f  irft.  The  dilatation  of  the  heart  draws  after  it  a 
dilatation  of  the  great  veins,  fo  that  they  become  re- 
*^^voirs  as  it  werej  and  the  auricle  and  veins  both 

enlarge 
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enlarge  fo,  that  the  office  of  the  auricular  valves  is  qui 
loft ;  the  veins  feel,  or  rather  the  dolumn  of  blood  i 
the  veins  feels  the  back  ftroke  from  the  heart,  and  it 
perceived  even  in  the  neck  by  a  ft'rong  pulfation. 
Secondly,  Thefe  veins,  and  this  monftrous  heart,  fo  & 
the  cheft,  prevent  the  blood  of  the  neck  defcending, 
fo  pu(h  afide  the  lungs,  as  to  comprefs  them  to 
laft  degree  that  is  confident  with  life. — Thirdly, 
enlarged  heart  accumulates  much  blood  in  the  fyfteE — "-"i 
ixrhich  before  did  not  exifl,  and  that  blood  da 
coloured  and  unfit  for  the  purpofes  of  life.  The  p 
portion  betwixt  the  great  mafs  of  ill  oxydated  bio 
lingering  in  the  veins  and  about  the  heart,  is  i 
creafed  fo  very  greatly,  in  oppofition  to  the  very  fmi^  1 1 
quantity  which  can  now  be  oxydated  in  the  lun 
that  fuch  perfons  are  expofed  every  moment  to 
greateft  dangers ;  and  the  lead  accident  which  dra* 
out  more  black  blood  from  the  veins,  and  hurries  it 
towards  the  heart,  quite  overcomes  them.  Then  tb 
is  an  agonizing  and  fearful  druggie ;  the  heart  oft 
ftruggles,  and  often  frees  itfelf ;  but  in  mod  cafes  t 
who  live  in  this  condition  do,  after  many  efcapes, 
down  fuddenly  dead.  ^*  A  very  learned  man  having  ttii^ 
enlargement  of  the  heart  while  he  was  dill  walki^^g 
about  in  his  ordinary  health,  his  heart  would  ofe^" 
ftop  for  three  or  four  pulfations,  as  if  druggling  wi  th 
its  load,  velutque  expulfionem  moliretur  *.'* — ^Four«h- 
ly.  In  this  enlargement  of  the  heart,  although  fonc^^" 
times  there  is  a  perfect  and  equal  pulfe,  though  fonr»^* 
times  alfo  the  difeafe  fcarcely  fliows  itfelf  till  very  -^^^ 

*  Vcfalli,  lib.  X.  cap.  n 

advancr"^^^ 
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advanced,  and  after  many  years  of  flow  incfeafe;  yet 
ihe   heart  being  continually  loaded,  and  often  ftrug* 
glin^,  cannot  free  itfelf  at  one  (Iroke  of  all  its  blood ; 
tli«i,  ftroke  fucceeding  ftroke  in  a  confufed  irregular 
ivay,  there  is  a  weak,  irregular,  intermitting^  flutter- 
ing   pulfe. — Fifthly,  But  Nature,  wonderful  in  her 
'8,  fometimes  finds  relief  from  this  in  the  regular 
flitution  of  thefe  parts ;  for  while  the  heart  dilates, 
an.cl    becomes  more  powerlefs  as  it  dilates,  the  aorta 
(f^^eixig  but  poorly  filled)  contrads  in  proportion  as 
tHe  heart  dilates,  and  accommodates  itfelf  to  the  fmall 
qxaa^iitity  of  blood  which  fuch  a  heart  can  give  out; 
and  thence  the  wonder  fomeiimes  exprefl^d  at  finding 
3.orta  extremely  flender  joined  often  to  an  enormous 


^  In  opening  the  body  of  a  flioemaker^  fays  Mor- 
Tii,  whofe  heart  was  wonderfully  enlarged,  fceming  as 
*^    you  had  joined  two  hearts,  what  chiefly  ftruck  us 
the  fmallnefs  of  the  aorta,  more  fuitable  to  a  deli- 
woman  than  to  a  man  of  good  ftature  as  this  was* 
aorta,  from  its  pafling  under  the  diaphragm  to  its 
t  divifion  in  the  pelvis,  was  very  fmalL    This  Mor- 
i  firft  of  all  believed  was  owing  to  fome  (Iriflure 
^he  diaphragm ;  for  the  aorta  did  not  pafs  as  ufual 
er  the  legs  of  the  diaphragm,  it  paflcd  through  a 
hole  i  but  he  found  this  tendinous  hole  quite 
^^S?^  and  free*     Still  he  believed  that  all  the  diforder 
^*     the  heart  arofe  from  the  contraftioli  of  the  aorta, 
^'^^  that  again  from  the  crooked  pofture  in  whicli 
^*^^^re  fit  who  are  of  this  trade.     But  that  often  the 
y  is  contrafted  in  favour  of  the  enlarged  ventricle, 
able  to  prove  better  than  by  this  cafe  of  Mor- 
Ai^OL*  II4  (^  gagni'g* 
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gagni's.     In  the  firft  place,  the  diftorted  pofture  of 
his  fhoemaker  can   have  no  effefk ;  for  we  muft  not 
forget  how  limber,  flexible,  and  free  from  difeafe,  the 
aorta  is  in  th^.Te  who  have  the  unhappinefs  to  bse 
'.deformed>  an<i  in  whom  che  aorta  follows  the  fpine  -flo 
clofely,   tha-  often  the  bones  almoR  meet  in  their  &^[- 

tortions,  and  hide  it»     I  have  cut  out  thefe  aortas  fon ic- 

times  and  laid  them  on  boards,  to  fhow  the  ftraife.  ge 
:in;les  which   they  make  with  fuch  perfe£t  fafe^^r. 
Kext  I  have  to  obFerve,  that  where  the  auricles  a^^Jid 
ventricles  dilate  in  old  people,  the  aorta  alfo  dilate^rs: 
for  there  the  aorta  is  old,  partly  ofl^ified ;  its  mufca  Jar 
coat  (lifF  and  incapable  of  a£lion  ;  it  is,  in  fliort,     as 
weak  as  the  heart  itfelf,  and  yields  along  with  it    to 
the  accumulating  blood.     But  in  younger  men,  the 
aorta  being  mufcular  and  ftrongly  contradlile,  tli^* 
phenomenon  enfues  :  that  as  the  heart  increafes  infiz^ 
and  weaknefs  every  day,  it  ftruggles  with  lefs  effc:^ 
^gainft  the  accumulation;  its  pulfcs  are  imperfect 5 
it  delivers  lefs  blood  into  the  aorta ;  the  aorta,  lefs  |>c^- 
feftly  filled,  is  not  excited  by  the  fame  power  whEicf* 
formerly  filled  it  and  kept  it  full:  therefore  it  coH- 
trafts  gradually  and  flowly  ;  it  preferves  ftill  its  hcaltbj 
confl:itution ;  ic  is  limber,  pliant,  and  found,  in    i^^ 
mufcular  coat.     In  fhort,  this  doclrine  of  Morgagni'*' 
implies  only   a   ftationary   condition  of  the  aorw; 
this  other  theory  implies  an  active  contraclion,    tJow 
Morgagni's  fhoemaker   was   a  portly   man,   but  his 
.aorta  was  fmaller  than  a  woman's.     Even  this  cafe    m  ^ 
of  his  own  implies  an  aSual  contraAion ;  fince,  had    I  ^v 
this  man's  aorta  continued  ftationary,  it  muft  have    |  t* 
been  ftill  the  aorta  of  a  man  of  good  ftatur^  joined 

to 
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to  a  large  heart.     But  a  perfect  proof  is  this  :  I  have 
k  heart  which  it  would  riot  be  eafy  to  defcribe  j  it 
is  not  only  as  big  as  two  hearts  joined,  but  I  may 
fay,  with  BarthoHne,  ''  ut  facpe  in  Bobils  non  magis 
fit  aut  ponderofior.**     The  heart  is  bigger  aftually 
than  an  ox^s ;  it  is  bigger,  I  think,  by  the  whole  fize 
of  its  two  great  auricles ;  it  is  injeSed  with  wax  j 
it  weighs  more  than  four  pounds,  and  is  two  feet 
in  circumference ;  but  the  aorta  is  no  bigger  than 
the  femoral  artery  at  the  groiii,  very  ftfaight  and 
even  in  its  diameter,  very  flender,   and  with  coats 
which  plainly  have  been  very  thin  and   fuitable  t6 
fuch  an  artery.     Here  the  artery  is  ecjuably  and  fairly 
contracted  to  one  fourth  of  its  natural  fize,  which 
fuppofes  a  natural  and  found  condition  of  its  coats : 
And  one  of  two  things  muft  have  happened,  either  the 
artery  muft  have  contrafted  firft,  oppofing  the  heart 
and  caufing  it  to  enlarge ;  but  then  its  violent  contrac- 
tion, like  the  urethra  contradling  iti  oppofition  to  the 
bladder,  would  have  thickened  it  into  a  ftrong  muf« 
cular  tube :  or,  fecondly,  the  artery  muft  have  con- 
traSed  gently  and  gradually  in  favour  of  the  dilata- 
tion and  wtaknefs  of  the  heart ;  and  then  it  would 
remain  (as  this  artery  really  was)  very  foft,  delicate, 
and  limber;  in  fhort  quite  natural.     I  fufpeft  alfo, 
that  where  the  aorta  is  enlarged,  there  is  required  a 
ftrong,  fmall,  and  mufcular  heart ;  becaufe  I  have  an 
torta  enlarged  to  a  very  great  degree,  the  heart  being 
extremely   fmall.      Thefe  accidents  will  be  noticed 
chiefly  where,  in  young  people,  there  happens  fuch 
dilproporiion  of  mufcular  power  betwixt  the  heart 
and  its  veflels ;  but  in  the  aged,  all  the  parts  are  but 

9^a  too 
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too  much  difpofed  to  difeafe,  and   the  whole  v%r\\l 
enlarge. 

Thefe,   then,   are  the  chief  confequences  of  tlnat 
enlargement  of  the  heart  which  often  fo  fills 
thorax  and  loads  the  diaphragm,  that  it  falls  do' 
under  the  weight  of  the  heart :  then  the  heart  is  felt 
lower  than  natural ;  and  the  diforder  is  named  by  mc^fl 
authors  the  prolapfus  cordis.     In  a  young  man     of 
twenty  years  of  age,  the  moft  miferable  creatufs     I 
ever  faw^  I  have  felt  a  prodigious  heart  beating  as    if 
quite  in  the  abdomen  :  at  the  pit  of  the  ftoniaqh  tl^  ^ 
pulfatlon  was  particularly  flrong  ;  it  mufl  have  be^  "^ 
miftaken  for  an  aneurifm  of  the  coeliac  artery,  h^^^ 
not  the  heart  been  felt  beating  from  the  navel  almo  ^ 
•to  the  collar-bone. 

Whether  we  are  to  allow^  that  the  blood  fomedirm^ss 
does  coagulate  and  form  polypi  in  thofe  enlarg^^^^ 
hearts,  I  believe  no  man  in  the  prefent  ftate  of  o'«— ^f 
knowledge  will  venture  to  decide.     That  the  blo^^^^ 
(hould  coagulate  thus  firmly,  while  within  the  bod 
and  that  not  in  a  corner  of  the  circulating  fyfte: 
but  in  the  heart  itfelf,  where  always  there  mufl: 
fome  motion,  it  is  not  eafy  to  believe;  nor  that  fu^::^^ 
coagulations  fl^puld  remain  there,  be  wafhed  pure  fc^T 
the  current  of  blood,  fo  as  to  have  a  leathery  colod-  ^9 
and  to  be  firm  and  ftrong ;  that  fuch  coagula  fhoi^K  ^ 
entangle  the  valves  and  columnae  cameas,  fhoot  «^  J 
into  the  great  veffels,  and  hinder  the  movements,  axx  ^ 
clofe,  in  fome  degree,  the  openings  of  the  heart,     ^* 
quite  unlikely :  yet  if  there  be  fuch  a  thing,  this  mu  ^ 
Hand  as  the  defcription  of  a  polypus  of  the  heart.        ' 
incline  then  ratter  to  the  opinion  of  the  able  an  ^ 
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iiligent  Kerkringius,  who  calls  them  pfeudo-polypi> 
xiftard  polypi,  mere  clots  of  blood;  of  which  he  pro- 
iuces  dra^inngs  from  the  pulmonic  veins,  the  liver^ 
Jie  heart,  the  brain,  &c.  wherever  great  veins  are. 

That  when  the  heart  is  monftrouily  dilated,  clots 
Bay  be  formed  in  it,  very  large,  filling  all  its  cavity, 
>ut  ilill  happening  chiefly  in  the  moment  of  death, 
3r  during  its  flow  approaches,  I  believe  from  what 
\^efalius  relates ;  who,  ^^  in  the  heart  of  a  nobleman. 
Found  two  pounds  of  a  dark  coloured  flefh;  upon 
which  lump,  the  heart,  of  monftrous  fize,  was  ex- 
tended like  a  gravid  uterus.'"  But  this  black  flefli, 
Gnce  it  was  unconnected  with  the  walls  of  the  heart, 
was  a  mere  clot;  which,  had  it  come  really  from 
the  womb,  Vefalius  would  have  called  a  falfe  preg- 
nancy, an  ovum  deforme,  or  what  the  vulgar  call  a 
mole. 

This,  and  all  the  lefler  polypi,  thofe  firings  of 
cpagulum  which  entangle  the  columnar,  and  ftretch 
upwards  into  the  vefiels,  are  really  formed  in  the 
moment  of  death.  But  it  is  not  to  be  forgotten,  that 
many  of  the  moft  eminent  men  have  thought  quite 
the  reverfe  of  all  this.  Polypi,  when  firft  noticed, 
feemed  a  ftrange  and  awful  and  frequent  caufe  of 
death.  Having  once  believed  and  wondered  at  fuch  a 
thing,  people  did  not  even  like  to  be  difabufed ;  and 
i^hen  Kerkringius  called  them  pfeudo-polypi,  the  whole 
pbyficians,  like  a  hive  of  bees,  fwarmed  out  upon 
lim  at  once.  Tulpius,  Malpighi,  Pechlinus,  ridiculed 
:his  opinion.  Pechlinus  was  fo  offended,  that  he  could 
not  refrain  himieif  from  low  and  mean  language. 
[^  True  polypi  there  certainly  are,  lays  he,  but  thefe 
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polypi  of  Kerkringius  are  indeed  pfeudo-polypi, 
every  blind  fliaver  knows  them  abundantly  wdl  ^^ 
(tarn  eft  vulgaris  et  lippis  tonforibus  notus).  " 
fliop-boy^,  fays  Pechlinus,  make  fuch  polypi,  by  pa 
ing  vitriolic  acid  into  the  veins."  Yet  with  all  Xrxit 
bittj^rnefs,  Pechlinus  has  not  proved,  to  my  fatisfsi.c<« 
|ion>  either  by  bis  arguments,  or  by  his  cafes,  tBrrs^at 
polypi  pxift ;  but  he  made  many  believe  him,  for  ^ci  I^? 
jgnorance  of  that  time  is  very  Angular.  Dr.  Fei^mr  "iis 
Ruffe  tells  us,  that  he  had  once  found  a  polypus  ^^ 

the  longitudinal  fmus  of  the  dura  mater,  of  a  quai^  '^  ^^ 
of  a  yard  long :  "  Let  this  be  put  down/'  fays  he,  *^  ^* 
pDe  proof  at  leaft  that  polypi  fire  fomeiimes  fou  "^^^^ 
higher  th^n  the  nofe."  What  muft  have  been  ^^  ^*^ 
fconfufion  of  their  notions,  who  could  thus  jumble 
ideas  of  a  polypus  of  the  blood-vcffels  and  a  poly 
pf  the  nofe  ? 

They  eyen  miftook  fuch  clots  for  living  anima 
pr.  Edward  May  fent  from  England  to  the  celebrat 
Severinus  a  defcription  of  an  Eel  which  he  had  fou 
in  the  cayity  of  the  heart.     He  entitles  it,  with  fo 
propriety,  *'  Hiftoria  mirabilis  anguis  bifidi."     It 
jndeed,   ^  wonderful  ftpry;  they  defcribe  head 
tail,  apd  all  fairly,  as  if  it  had  been  bonajide  a  livirJ-^ 
creature  ;  and  tell  us  how  its  head  was  flicking  to  tb 
infide  of  the  heart  (where  you  may  fuppofe  it  w 
bitjng),  and  how  its  body  was  very  white  and  very 
(Irong,  and  its  arms  or  tails,  I  do  not  know  what  xo 
call  them,  red.     But  what  amufes  one  moft  of  all  is 
jhe   important  air  of  thefe  communications  betwixt 
Severinus  and  Dr.  May  ;  ;ind  then  Severinus,  warning 
his  pupils  againft  incrcdub'ty^  and  telling  them,  **  that 
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hough  wound$  of  the  heart  are  really  mortal^  yet  ulcers 

f  the  heart  certainly  are  not  morta  ;''  by  which 

means^  that  while  the  Eel  was  alive  it  was  continu- 

sdly  biting  the  heart  *.     In  fhort,  from  thefe  things^ 

"^xre  perceive  that  we  need  not  look  into  books  for  any 

ddtisfadion  on  this  delicate  point ;  that  we  mufl:  depend 

pen  ourfelves^  and  make  a  better  ufe  of  all  future 

ccafions  j  for  unhappily  there  are  no  good  hifliories 

ttached  to  thofe  difledions  in  which  the  coagula  have 

n  likeft  to  thofe  of  a  long  formed  difeafe  f  • 

The  heart,  which  is  fo  often  dilated  by  weaknefs^ 

3s  fometimes  reduced  in  fize  by  an  increafe  of  flrength 

:snd  action.     It  becomes  denfe,  firm,  thick  in  fub- 

ilance,  but  fmall  in  its  cavity ;  it  appears  to  be  dilated 

^thour,   but  is,  in  fa£b>  contraded  within.     This 

thickening  of  the  walls  of  the  ventricles  is  what  I 

cannot  underfland,  though  I  have  cut  many  fuch  hearts 

inth  the  utmoft  care.     There  is  no  oflification  of  the 

"Valves^  no  ftraitening  of  the  aorta,  nor  any  other 

obftru&ion  to  excite  the  heart.    There  is  no  enlarge- 

snent  of  the  auricles,  no  dilatation  of  the  veins,  no 

<lifeade  of  the  arteries,  nothing  appears  but  a  thicken* 

iiig,  and  enlargement,  and  condenfation  of  the  walls 

*  It  is  certain  enough  that  fmall  worms  are  found  not  only  in  the 
^Fopbagus,  but  in  the  aorta  too,  of  Dogs  and  other  animals.  Vid. 
orgagni's  Adverfarta.  For  plenty  of  real  worms  in  the  heart,  pro- 
cing  St.  Vitus's  dance  In  boys  and  hyflerics  in  girls,  vid.  ScJdeniius, 
«c  272. 

f  A  cafe  liker  this  difeafe  thau  almoft  any  other,  is  a  very  melan- 
and  affedling  dory  of  a  Mr.  Holder,  an  apothecary.  Vid.  London 
^•^^^^dual journal  by  Siausons,  ahd  London  Medical  CommunicMtions. 

<^4  of 
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of  the  ventricles,  a  proportionate  enlargem^it  of  cli^ 
columnae  camese,  and  a  proportionate  narrowing  of 
cavity  of  the  heart  itfelf.  Upon  opening  fuch  a 
one  would  almofl  pronounce  it  natural.  If  one  ihoia.B.4 
fpeculate  upon  its  peculiarities,  he  would  (finding  tl^« 
Iieart  ftrengthened,  and  its  valves  and  veiTels  all  fouii.^X) 
pronounce  that  it  would  caufe  rather  a  vigorous 
culation  and  (Irong  health :  yet  I  fhaJl  never  forg< 
the  miferies  I  have  feen  patients  endure  from  havi. 
fuch  a  heart.  They  have  often  a  full  sind  bloal 
habit  of  body  (at  lead  fo  I  have  chanced  to  obferv^ 
a  pulfe  weak  at  all  times,  but  trembling,  and  hardJHy 
fenfible,  when  a  fit  of  difficult  circulation  approaches^} 
then  the  pulfe  vanifhes,  the  patient  fometimes  fainC^^v ; 
the  anxieties,  oppreffed  breathing,  languid  pulfe,  admx  ^ 
faintings,  and  all  the  intermediate  conditions  lefs  lli  ^n 
fainting,  but  like  it,  and  infinitely  more  mi£tfal>l  <f 
inake  their  chief  fufierlngs.  After  ftrusgUng  lojrr^g 
under  this  difeafe,  the  patients  grow  languid  for  a  £^  ^ 
days,  often  become  dropfical,  and  then  die. 

The  variety  of  fymptoms  which  ihofe  fuffer  w 
have  this  fimpleft  of  all  the  difeafes  of  the  heart 
very  furprifing,  and  puts  to  nought  all  our  ccmjedu: 
aboqt  certain  figns  indicating  particular  difeafes  of  t: 
heart,  ^e  cannot  be  furprized  that  in  great  enhr^' 
inents  of  the  auricles,  or  vaft  aneurifms  of  the  aor: 
or  in  thofe  enlargements  in  which  fomething  li 
polypi  are  found,  and  where,  as  Mr.  Holder  often  f^J^^^ 
of  himfelf,  the  circulation  feenis  to  go  on  for  a 
in  one  corner,  as  it  were,  of  the  heart ;  in  all  (m 
cafes,  we  cannot  wonder  ^t  there  being  heard  noi 
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Uk^  the  rufliing  of  water.  But  how  fuch  Ihould  be 
besurd  in  tht$  thickening  of  the  heart,  I  cannot  com- 
cei^ve:  yet  it  is  certain  that  one  gentjemaja,  whQ& 
<lifeafe  came  upon  him  all  at  once,  and  while  perfe^y 
eft,  with  the  fudden  lenfe  of  fomething  burfting 
in;  who  had  moreover  for  feveral  ye^s  a  pid- 
pi^^aiion  which  could  be  felt  outwardly,  and  a  pluqg- 
noiie,  which  at  times  the  by-danders  could  hesir 
y  loud ;  who  died  in  the  end  in  great  diftrefs,-^^ 
yjct  none  of  thcfe  o0ificd  valves,  enlarged  aorta, 
other  organic  a&dions,  which  there  was  fo  much 
to  fuppofe^  but  merely  this  thickening  of  the 
bfiance  of  the  heart. 

./imong  the  difeafes  of  the  heart  we  may  reckon 

e  dilatation  of  the  aorta,  a  difeafe  more  frequent 

all  the  others,  and  more  dreadful.    It  is  a  cUfeafe 

frequent  in  the  decline  of  life  j  it  is  then  a  diiV 

of  weaknels ;  it  ariles  from  a  caufe  quite  diflferent 

that  which  is  conunonly  laid  down.    The  .cele** 

ted  Dr.  Hunter  believes  that  it  arifes  from  that 

difpofition  or  weaknefs  which  naturally  belongs  to 

form  of  this  part,  viz.  a  fudden  angle  of  the 

cry,  eaqpofed  in  the  moft  direA  manner  to  the  whole 

ce  of  the  heart.  Dr.  Hunter  alfo  believed,  that  no 

is  Nature  fenfible  of  this  danger,  than  Ihe  feeks 

prop  up  the  artery ;  and  for  this  end  thickens  its 

till  it  oififies  by  flow  degrees.    Haller's  theory 

V    ^Kflferent  from  this,  and  comes  nearer  to  the  truth  ; 

^^^^^"  he  makes  thefe  fcales  c^  oi&fication  not  the  con- 

'^Sluence,  but  the  caufe  of  the  difeafe.    He  lays,  the 

9^  tery  becoming  fcaly,  and  partly  oflified,  no  longer 

|ic:U»  to  the  focce  of  the  h^art ;  and  the  heart  thus 

excited 
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excited  to  a  higher  a£tion  is  itfelf  dilated,  and  at  laft 

forces  alfo  the  aorta.    In  truth,  neither  of  thefe  is  the 

true  theory ;  but  the  aorta  in  aged  perfons  beginning 

to  oflify,  has  its  middle  or  mufcular  coat  annihihted^ 

and  its  outer  and  inner  coats  thickened,  by  the  fame 

procefs.    Its  mufcular  power  is  loft ;  it  is  no  longer 

capable  of  withftanding,  much  lefs  of  feconding,  th( 

ftroke  of  the  heart  by  a  fecond  ftroke ;  it  ceafes  to  a^ 

fuffers  itfelf  to  be  dilated,  and  in  a  few  years  *  groi 

into  a  dreadful  difeafe.     I  never  faw  an  old 

without  fome  fpecks  of  oiHfication,  or  rather  of 

careous  concretion,  nor  an  aorta  fo  affcded  which 

not  dilated  in  proportion  pretty  nearly  to  the 

of  this  thickening  and  offification ;   at  which  we  nee- 

not  wonder,  fince  we  find  not  a  bone  (as  it  is  ufuall 

called  ofEfied  aorta),  but  a  vile  calcareous  concretio 

fubftituted  to  its  mufcular  coat.     Nature  is  not  at  th' 

time,  as  Hunter  fuppofed,  building  up  and  ftrength^ 

ing  the  walls  of  the  aorta  againft  this  difeafe ;  bv.:^  t 

taking  down  flowly  that  fabric  which  has  lafted  L  "K^  4 

appointed  time. 

However  produced,    it  is  an  awful  difeafe; 

every  organ,  when  once  deranged,  efpedally  if  it 

one  as  aftive  as  this  is,  never  ftops  in  its  courfe ; 

this  efpecially  ends  early  or  late  in  fome  terrible  kir^  ^ 

of  death.     Sometimes,  increafmg  in  fize,  it  dcftro^^  ^ 

all  the  furrounding  parts  and  burfts  within.     Sodb.^^* 

times  it  burfts  into  the  cheft,  and  then  the 

drops  fuddenly  drown;  fometimes  into  the  trach< 

and  then  the  caufe  of  the  fudden  death  is  knowcx.    i 

for  the  patient,  after  violent  coughings  and  qe£tio0^ 

of  blood  by  the  mouth,  expires.    Sometimes  it  be^^^ 

Its 
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its  way  through  the  ribs,  deftroys  the  vertebra^i  affefb 
the  fpinal  marrow ;  and  thus  the  patient  dies  a  lefs 
violent  or  fudden  death.  Moft  frequently^  the  tumour 
riies  towards  the  root  of  the  neck,  is  felt  beating  there, 
deftroys  the  ftemum,  burfls  up  the  ribs,  diflocates 
and  throws  aiide  the  clavicles,  appears  at  lafl:  in  the 
form  of  a  great  tumour  upon  the  breaft,  beating 
a'wftilly. — ^A  dreadful  ftate !  and  with  nothing  to  keep 
in  the  blood  but  a  thin  covering  of  livid  (kin,  which 
groiiirs  continually  thinner,  till,  burfting  at  lafl:^  the 
patient  expires  in  one  guQi  of  blood. 

Rut  Nature  can  f^ldom  bear  all  this  diftrefs  j  the 
patient  dies  before  this  awful  fcene  commences ;  for 
the  aorta  often  fo  fills  the  cheft,  fo  opprefles  the  lungs, 
choices  the  tradieae,  and  curbs  the  courfe  of  the 
defoending  blood,  that  the  fyflem,  with  a  poor  circu- 
lation of  ill-oxydated  blood,  is  quite  exhaufted!  And 
thus,  though  the  patient  is  faved  from  the  mod  ter- 
rible fcene  of  all,  he  fuffers  great  miferies :  he  feels 
Aarp  pains  pafling  acrbfs  his  cheft,  which  he  com- 
pares with  the  dabbing  of  knives  and  fwords ;  terrible 
palpitations ;  often  an  awful  fenfe  of  fmking  within 
^ni ;  the  found  within  his  bread  as  if  of  ruihing 
'^B.ters;  a  continual  fenfe  of  his  condition;  fudden 
^^su-ting8  during  the  night,  and  fearful  dreams,  and 
^^ngers  of  fuffbcation;  until  with  fleeplefs  nights, 
^^d  miferable  thoughts  by  day,  and  the  gradual  failing 
^f  an  ill-fupported  fydem,  he  grows  weak,  dropfical, 
^'^d  expires. 

liow,  except  by  attributing  them  to  fome  peculiar 
V**cakne(s,  to  fome  inwar^  predifpofing  caufe^  fliall  we 

account 
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V^Qomat  for  all  thefe  terrible  difeafe^  of  the  heart  ? 
AHf^tif^  afqib^  them  Co  entirdiy  to  the  paffions  of 
tbe  m^df  that  he  gives  this  as  the  chief  reafon  wlky 
in  tbe  l^wer  animals  ^  fuch  accidents  are  not  fyusuAm 
7I4S  is  ftrange  philoCbphy ;  for  who  ^oes  apt  k^^^w* 
that  die  jl^iui^an  paffions  a^e  remarked  only  becauJe 
ihey  Aoul/d  be  under  continual  reitraint  and  controul  ? 
Ifirhile  thofe  of  animals  pafs  thus  unnodced  by  Raai* 
maisiai,  only  becaufis  they  are  wild  and  furious,  ^d 
yre  do  not  exped  that  t^ey  fhould  be  reftrained.   The 
wild  and  ungovernable  fpirics  of  animals  would  pro- 
duce fuch  difeafes  furely,  if  fuch  cauCbs  could ;  but 
iwbetber  they  do  produce  them^  neither  Ranunazbi 
^pr  any  of  us  know ;  we  are  too  carelefs  of  thb  kincl 
jof  diffedtion. 

Often,  as  I  have  explained^  thefe  complaints  He 
/dormant  for  years,  till  on  fome  violent  exertion  tiuB 
patient  begins  to  feel  »them  }  and  when  queftioned  by 
hii  phyHcians,  being  hinife^f  al(b  extreo^ely  mpoxMM 
•to  recoUed:  the  caufe,  and  always  willing  to  b&£y 
his  pbyfidan,  he  remembers  fome  violent  exerdod^ 
•fome  paroxyfm  qf  paffioHj  fome  fit  of  coughu^  oT 
ibmetblog  even  1^  important  than  all  this ;  ^d  tells 
ihow  from  that  day  he  does  not  think  he  has  enjoyed 
an  hour  of  health. 

That  thefe  diforders  will  arife  from  too  violecit 
exertions,  independent  of  all  predifpofition^  we  hut^ 
every  reafon  to  believe*  SoDpLetimes  from  blows,  more 
frequently  from  fhocks  or  falls  (for  I  have  formerly 

*  Had  Rammazini  never  feen  a  Dog  enraged^  nor  a  w3d  BiA 
nor  untamed  Horfe,  nor  a  Cat  with  its  back  up  ? 

Dodceo 
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noticed  how  little  there  is,  except  its  yeffels^  {o  fapti 
port  the  hearty  or  hang  it  within  the  cheft) ;  but  moft 
frequently  of  all  have  we  reafon  to  fufped  thofe  kind 
of  exertions  which  are  accompanied  with  a  rapid  pcilft 
ind  hurried  refpiration.     Of  this  kind  I  muft  Airely 
reckon  all  exertions  difproportioned  to  the  ftrength^ 
and  moll  of  all  in  the  time  of  weaknefs  and  convalef- 
cence.  Do  v/t  not  obferve  how  in  fcurvy,  upon  the  fmal- 
idi  exertion,  the  men  drop  down  dead  ?  how  when  a 
fti]>  is  in  danger,  and  they  are  pumping  day  and  night 
^tfi.  a  weakly  crew,  thefe  alfo  fall  down  dead  ?  Do 
we  not  often  remember,  that  after  fevers  young  Men> 
having  made  ra(h  exertions  during  their  ftate  of  weak- 
nefs »   have  brought  upon  themfelves  this  dreadful  dif- 
^e  ?  Do  we  not  fee  that  boxers,  horfe-jockeys,  and 
^l  the  tribe  of  athletics,  cannot  make  thefe  exertions 
unprepared  ?   And  what  is  their  coutfe  of  training, 
but  a  (pare  diet  of  generous  food,  with  regular  exer- 
^fe»  and  gradual  exertions ;  till,  at  lad,  the  two  great 
'^Qions  of  refpiration  and  circulation  accompanying 
^ch  other,  are  brought  to  the  higheft  pitch ;  and  the 
^^U  become  capable  of  exertions,  before  impoilible 
^  dangerous ;  now  familiar  and  eafy  to  him  ?  For 
^^^mples  of  this  danger,  let  thefe  fufBce :  A  delicate 
^^n,  little  accuftomed  to  fatigue,  having  alighted 
^^tti  his  horfe  and  tied  it  carelefsly,  it  efcaped ;  and 
^11  ^ay  long  he  chafed  it,  till,  quite  exhaufted,  he  was 
forced  in  the  evening  to  give  over,  breathlefs  and 
P^pitating,  a  hundred  times  during  this  vain  purfuit. 
'"''oin  that  day  he  never  had  one  moment's  comfort. 
^  about  a  year  after  two  throbbing  tumours  appeared 

upon 


2^8  DISEASES  OF 

upon  his  bl'eaft  ;  and,  in  the  courfe  of  the  fecondyestf 
when  he  came  to  me,  thefe  tumours  covered  all  the 
breafty  throbbing  in  a  mod  alarming  degree,  each  of 
them  bigger  than  two  fids.  Ac  this  time  he  had 
walked  with  tolerable  eafe  three  miles  to  fee  me ;  but 
in  lefs  than  four  months  he  was  dead,  having  lived  in 
the  greateft  mifery. 

. '  When  I  cut  out  the  heart,  I  took  alfo  the  ftemum 
along  with  it.  I  found  an  aneurifm  of  the  aorta 
filling  all  the  cheft,  two  fair  round,  holes  betwixt  the 
cartilages  on  each  fide  of  the  fternum,  by  which  the 
two  tumours  were  filled }  the  ribs  and  fternum  were 
not  eroded,  but  the  intervals  betwixt  the  cartilages 
dilated ;  the  .two  tumours  were,  when  the  flerauo 
was  cut  away,  like  two  great  flat  cups,  cymbal-Ihaped,' 
one  a  little  larger  than  the  other,  and  each  capable  of 
containing  about  a  pound  of  blood. 

It  has  been  known  to  happen,  that  a  young  maO| 
travelling  on  foot  too  far,  has  died  in  a  few  days  of  a 
prodigious  enlargement,  with  pulfation  of  the  heart. 
But  the  cafe  which  comes  nearefl  to  that  which  I  have 
juft  related,  is  that  of  a  man  about  47  years  of  age, 
who  had  fallen  into  the  hands  of  robbers.  Thefe  men, 
unwilling  to  commit  direft  murder,  carried  him  into 
an  unfrequented  place  in  the  foreft,  and  there  tied 
him  to  a  tree.  Senfible  that  no  human  ear  could  hear 
his  cries,  he  made  the  mod  violent  flruggles,  but  with- 
out fuccefs.  At  the  diftance  of  fix  hours  he  was  found 
by  a  hunter  accidentally  pafling  that  way,  and  favcdj 
but  not  long,  for  his  ftruggles  had  produced  an  aoeu* 

rifm  of  the  aorta,  of  which  he  died.    Upon  opening 

his 
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his  body  there  were  found  two  aneurifms ;  one  in  the 
arch  of  the  aorta,  and  one  in  the  left  fubclavian  artery. 

The  many  cafes  in  which  aneurifms  feem  to  pro- 
ceed lefs  diredly  from  ftrains,  blows,  falls,  and  other 
mifchanceSy  I  will  not  flop  to  explain ;  for  a  thoufand 
fuch  examples  cannot  prove  that  there  did  not  ^xift 
an  abfolute  prcdifpofition  in  each  individual  cafe.  But 
as  I  began  with  reprefenting  the  marks  of  ill  oxydated 
blood  in  a  child,  I  fhall  conclude  with  reprefenting  the 
condition  of  a  man,  which,  even  by  a  regular  hiftory, 
could  not  be  reprefented  more  faithfully  than  in  this 
fingle  cafe. 

I  attended,  fays  Morgagni,  the  moft  excellent  Mar- 
quis AUoyfis  Pallucci,  commander  of  the  Pontifical 
forces  at  Rome ;  a  man  who  deferved  a  longer  and  a 
happier  life.  His  difeafe  was  an  aneurifm  in  the 
breafl: :  he  could  neither  lie  down,  nor  go  to  ftool,  nor 
take  nouriihment,  but  almoft  inftantly  a  paroxyfm  was 
brought  on,  which  threatened  inftant  fuffocation,  and 
fometimes  fecmed  like  death  itfelf.  He  never  went 
to  bed ;  he  continually  refted  on  a  chair  to  avoid  all 
motion ;  but  inftantly  upon  the  attack  of  difficult  cir- 
culation, he  would  leap  from  his  feat,  and  run  to  the 
open  window,  in  hopes  of  breathing  there  more  freely : 
yet  even  there  he  was  ufed  to  draw  his  breath  with 
a  ftertor,'  his- face  was  quite  livid,  he  paflfed  his  urine 
and.  feces  without  confcioufnefsj  often  the  breathing 
wasfo  very  difficult,  fo  interrupted,  that  even  the 
Ihoring  ceafed,  and  he  feemed  dead,  and  fell  forwards, 
apparendy  lifelefs,  into  the  arms  of  the  two  fervants 
ivho  continually  fupported  him  on  either  band.  This 
was  the  degree  of  his  diftrefs. 

But 
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But  after  all  thefc  dreadful  teports  of  difeafed  heart, 
mud  it  not  be  a  comfort  for  as  all  to  know,  that 
often  the  moft  (imple  affedions,  futh  as  we  call  n^rvous^ 
from  peculiarity  of  conftitution,  or  from  ill  health, 
refemble  thefe  organic  difeafes,  fo  that  all  the  phyficians- 
on  earth  could  not  pronounce  upon  the  cafe?   Ii 
ihorty  often  thofe  which  appear  to  be  at  firft  the  moft^z: 
awful  difeafes,  turn  out  in  truth  the  moft  tririal  an( 
temporary.    Palpitations  and  quick  breathing  are  th< 
moft  ufual  figns.    Palpitations,  fays  Sckenkius,  ma] 
strife  from  tubercles,  abfceiTes,  or  congeftions  of  blood 
from  worms,  from  ftones  in  the  heart,  from  poifons 
But  why  diftrefs  us  with  the  catalogue  of  thefe  an( 
many  other  horrible  things,  till  firft  he  have  expl^nec 
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palpitation  to  us  as  a  common  but  merely  nervou       s 
difeafe,  which  many  fed  but  few  complain  of? 

Were  a  man  to  Rudy  only  thefe  examples  of  organii 
idifeafe,  he  muft  of  courfe  believe  that  there  were  m 
other,  and  think  that  every  palpitation  portends 
death  ;  while  palpitation  is,  in  truth,  the  nervous  di! 
eafe  of  boys  and  girls,  of  women,  or  of  weakly  men  * 
it.  alarms  the  young  and  the  robuft ;  while,  in  faft  ♦ 
organic  difeafe  belongs  rather  to  advanced  life,  anC^ 
comes  ferioufly  upon  us  at  a  time  when  all  fears  abou^^ 
palpitations  are  part  and  over. 

I  like  what  Galen  fays  (Lib.  de  Loc.  A8e£l.  cap.  ii.^^^ 
•*  Palpitatio  vifceris  hujus,  pluribus  integra  valitndinc^ 
degeiitibus,  cum  adolefcentibus  turn  adultis,  fubito«. 
line  uUo  alio  manifefto  accidente,  evenire  vifa  cfl.*^ 
I  think  it  dangerous  to  add  what  follows;  ^•atque 
omnes  eos  fanguinis  detraflio  juvit ;"  fori  know  fuch 
bleeding  to  be  but  a  temporary  relief,  more  thantrotin— — ' 

terbalancci— -— 
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terbalanced  by  a  permanent  lofs.  This  text  I  ihdU 
explain  a  very  iittle,  and  then  conclude  :  for  palpi ta« 
tion  i$,  indeed,  the  difeafe  of  boys  and  of  youiig  men, 
as  I  hare  jufl  explained,  but  not  of  the  aged^  in  whom 
chiefly  we  find  organic  difeafe. 

Paljntation  is  like  that  fluttering  which  fear  brings 
on ;  the  heart  rifes  in  its  a£tion  till  it  throbs,  and 
l)eat8  againfl:  the  ribs ;  it  is  fl:rongly  felt^  it  is  even 
siudible  to  the  by-(landers>  and  fUlI  it  is  but  a  nervous 
^fsafe.     Its  int^rmiflions  ufually  diftinguifh  it  from 
sny  organic  difeafe ;  its  paroxyfms  lad  for  many  days 
or  weeks ;  and  for  weeks  or  months  again  it  goes 
^uite  away*     We  fee  it  relieved  by  a  jaunt,  by  living 
IroTa  home  and  in  company,  by  leaving  all  bufinefs 
mnd  thoughts  of  bufinefs  quite  behind :.  we  fee  the 
caufes  which  bring  it  on  as  plainly  as  we  know  the 
oaufe  of  marfh  fever,  or  the  plague*    The  confine- 
meat  even  of  a  boil  will  caufe  it ;  the  confinement  of 
ievere  ftudy  is  fure  to  caufe  it ;  and  fevcre  fludy,  with 
sn  anxious  mind,  in  a  young  man  unufed  to  ftudy ) 
Tieglefled  where  he  is,  and  at  a  diflance  from  all  his 
firiends,  are  fure  to  produce  this  diftrefs.     ^^  My  fon, 
£ayi  Wierius,  *•  while  at  Bologna  purfuing  his  fludies, 
fiad  this  afHiuling  palpitation,   accompanied  with  a 
capricious,  frequent,  and  intermitting  pulfe ;  but  by 
i>leeding  (which  the  older  phyficians  never  neglefted), 
and  care^  and  relaxation  from  his  fludies,   he  got 
qiilse  w^U.'*    This  is  the  palpitation  which  the  older 
autbors  diflinguiflied  by  the  name  of  palpitatio  car- 
diaca,  marking  it  as  proceeding  from  the  flomach ; 
equivalent,  in  the  language  of  the  prefent  rime,  to 
the  Calling  it  a  nervous  difeafe. 

VojL.  IL  R  Thefe, 
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Thefe,  then,  are  the  habits  in  which  it  occurs,  and 
this  its  caufe :  and  there  remains  but  two  things  to 
be  fliortly  obferved,  or  rather  to  be  proved,  viz.  that 
it  is  fometimes  as  alarming  as  an  organic  difeafe  is ) 
and  that  bleeding  is  dangerous  in  an  extreme  degreei 
or  at  lead  that  it  does  not,  as  Galen  affirms,  ^^  always 
bring  relief/* 

''  Sanftius  Velafco,  fon  of  the  Count  Velafco,  had 
a  palpitation  of  the  heart  fo  terrible,  that  I  and  many 
by- (landers  often  heard  it  didindly,  as  if  a  (lone  had 
been  plumped  into  a  jug  half  full  of  water.*"  Yet 
this  boy  got  entirely  well,  and  his  phyficians  made 
ihemfelves  very  happy  in  the  thought  that  they  had 
cured  him,  by  a  facculus  of  aromatic  herbs  deeped  ia 
wine  applied  to  the  region  of  his  heart ;  and  by  the. 
fame  aromatics,  or  cardiacs  as  they  called  them,  gifeix> 
along  with  his  food* 

I  prove  the  fecond  point,  viz.  the  danger  of  bleed- 
ing, by  a  moft  alarming  cafe,  delivered  by  Morgagni^ 
which  I  fear  might  (if  it  had  fo  pleafed  the  writers 
have  had  in  the  records  of  medicine  many  precedents;^ 
it  wholly  deftroys  the  authority  of  Galen's  rule,  an(B» 
plainly  inftrudls  us  never  to  bleed.     **  A  boarding— ^ 
iniftrefs,   having   a  (lighter  palpitation  of  the  hearty 
was  bled  with  fome  appearance  of  relief:  but  after' 
two  days  her  palpitations  returned  with  fuch  violence^ 
that  the  bread  feemed  at  every  droke  to  be  lifted  up;  flic 
had  withal  pain,  fever,  and  difficult  breathing.    TbejT 
continued  bleeding  her  fird  in  the  arm,  which  did  no 
gv)od ;  ihcu  in  the  foot,  wiiich  was  abfolutely  fatal  ^ 

*  Cliililoph.  a  Vt<^a5  Jr;  jlj\\L':i/i,  lib.  ill.  k6i.  6.  cap.  8. 

for 
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Foir   in  an  hour  after  Ihe  died,  the  pulfe  becoming 

qimicker  inftantlyi  and  falling  gradually  lower  and 

Icrv^er,  and  giving  lefs  refiftance  to  the  finger  till  flie 

e3c  j>ircd.'*     In  her  vifcera  both  of  the  belly  and  of  the 

thorax,  every  thing  was  entire,  found,  and  natural ; 

it  had  been  well  for  the  phyficians  who  attended 

9   had  they  remembered  that  the  very  name  of  pal- 

piratio  cardiaca  implies  a  courfe  of  proceeding  quitQ 

the  rcverfe  of  this, 

lus  the  fimple  difeale  of  nervous  palpitation  is 
ill  underftood,  and  the  patient's  health  abufed,and 
™«   iniferies  and  agony  of  mind,  and  his  real  difeafe, 
^W  increafed,  by  the  ferious  looks  of  his  phyficians, 
.,  perhaps,  it  is  but  a  very  fimple  cafe. 
French  phyficians,  in  a  very  formal  confultation, 
e  a  very  public  miftake  of  this  kind,  in  the  difeafe 
^*    ^flCarinus  de  Caballis,  ambaffador  at  Paris  from  the 
^^'^etian  ftate.   He  complained  to  them  of  his  palpita- 
tion and  of  his  intermitting  pulfe,  and  they  concealing 
^^tliing  of  their  opinion  from  him,  prognofticated  the 
^^*^  ^orft ;  advifed  him  to  demand  his  audience  of 
^^v-e^  to  go  oflF  for  his  native  country,  and  there  to 
'^^^l^e  his  will,  fettle  all  the  affairs  of  his  family,  and 
tnexi  compofe  himfelf  for  his  laft  hour.    Having  obeyed 
tn^ix^  jjj  2II  things,  he  arrived  in  Italy  very  difconfolatc 
*^^  cJejeded,  and  their  prognoftic  was  well  nigh  ful- 
fiU^d^  But,  like  a  man  who  would  have  another  throw 
*^^  One  precious  flake,  he  called  a  confultation  of  the 
coll^gg.    among  whom,  happily,  was  Viftor  Trinca- 
^^*li^  then  profeflbr  in  the  univerfity  of  Pavia;  who, 
P^^Ceiving  that  fuch  tremors  of  his  pulfe  proceeded 
•"^^^r^ly  from  the  great  charge  of  important  matters 

R  2  which 
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which  lay  heavy  upon  his  mind,  aflured  him  of  xt* 

covering  his  heahh.    He  ordered  frequent  bleedings^ 

which  the  peculiar  fuhiefs  of  hb  habit  feemed  to  re* 

quire;    and  by  cordial  medicines  he  was  ^drdj 

reftoredj  and  lived  long ; — a  man  of  great  fdencei 

and  ikilful  in  many  languages.  After  this  (ad  joumeji 

he  performed  with  much  honour  to  the  (late  two 

fplendid  embaf&es  to  the  Empero^  and  to  the  Turks. 

Let  no  one  in  future  pronounce  fo  rafhly ;  it  is  time 

alone>  and  various  modes  of  living,  that  can  explain 

to  us  whether  there  be  in  any  individual  cafe  a  fixed 

difeafe.    Nor  would  I  dare  to  fpeak .  of  the  organic 

difeafes  of  the  heart,  without  explaining  more  fully 

an  idea  which  Albertine    has   fliortly  and   fimply 

exprefled.     '^  Formerly^  in  difeafed  refpiration,  any 

vitiated  ftrufture  of  the  heart  and  precordia  were 

unheard  of;  but  after  obfervations  being  feveral  times 

repeated  in  dead  bodies,  the  fame  names  are  too  mQch 

heard  of  and  too  much  dreaded  in  the  living. 
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GENERAL  PLAN  OF  THE  ARTERIES.- 


AOHTA. 

-The  arteries  of  all  the  body,  (excepting  only  thofe  of 

the  lungs  employed  merely  in  oxydating  the  blood) 
arife  from  one  trunk,  the  aorta;  which  we  mufl: 
defcribe  as  of  great  fize,  (incc  we  compare  it  with 
other  arteries^  but  which  is  wonderfully  fmall,  con- 
fidering  that  it  is  of  its  branches  only  that  the  whole 
body  is  compofed. 

Thofe  will  have  the  trued  notion  of  the  diftorted 
form  of  the  aorta  who  have  fludied  the  anatomy  of 
the  heart.  Its  root  is  deep  buried  in  the  flelh  of  the 
heart.  In  the  Tortoife  we  fee  the  fle(h  of  the  heart 
rifing  Toond  the  root  of  the  aorta,  and  endowing  it 

R  3  wiU 
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Willi  the  power  of  a  fecond  ventricle  :  in  the  Frog  wc 
find  its  internal  furface  befet  with  a  triple  row  of 
valves,  and  its  coats  are  like  thofe  of  a  ventricle,  they 
are  fo  exceedingly  ftrong :  In  Man  we  find  it  plainly 
mufcular,  furrounded  in  circles  with  great  fibres,  and 
having  much  mufcular  power. 

The  beginning  of  the  aorta,  then,  lies  deep  in  the 
flefh  of  the  heart;  it  is  there  that  it  gives  oflF  its 
coronary  arteries ;  it  bulges  at  its  root  into  three  great 
knobs,  which  mark  the  place  of  its  three  valves,  and  arc 
called  the  lefTer  finufes  of  the  aorta ;  it  is  large  at  tti^ 
root,  it  grows  fmaller  as  it  rifes,  it  mounts  up^fards 
and  backwards  from  the  heart,  till  it  begins  to  for^T^ 
its  arch  or  curvature ;  its  diredion  is  firft  towards  tt^^ 
right  fide  of  the  thorax ;  looking  backwards,  it  tunC^ 
in  a  very  diflorted  manner,  where  it  forms  the  arc 
it  ftrldes  over  the  root  of  the  lungs,  going  now  to 
left  fide  and  backwards,  till  it  touches  the  fpine ;  E  ^^ 
arch  lies  fo  upon  the  forking  of  the  trachea,  that  i  ** 
aneurifms  often  burft  into  the  lungs  :  it  then  applies* 
itfelf  clofe  to  the  fpine,  fo  that  in  aneurifms  the  pre^-^" 
fure  of  the  aorta  often  dcftroys  the  vertebrae;  an»-  " 
now  lying  along  the  left  fide  of  the  fpine,  and  vriL-^ 

I. 

the   ccfophagus  running  clofe  by  it,  it  paffes  dow^^ 
through  the  thorax,  and  from  that  to  the  belly  unde:^ 
the  legs  of  the  diaphragm. 

This,  then,  may  ferve  as  a  fliort  defcription  of  th 
aorta,  which  is  the  root  of  all  thofe  arteries  which  w 
proceed  now  to  explain.    Its  ftrufture  is  ftrong,  muf^ 
cular,  and  continually  adive,  performing  the  office 
a  fecond  heart.   When  in  old  age  it  begins  to  lofe  thi 
mufcular  power,  to  have  its  fibres  embarrafied  with^ 

4  chalkjr^ 
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chalky>  or  as  they  are  called  bony  concretions,  it  is  no 
longer  able  to  refift  the  force  of  the  blood ;  it  is  not 
dilated  into  aneurifmS)  becaufe  of  the  acute  angle  which 
it  makes,  and  the  dired  impetus  of  the  blood,  for 
many  other  arteries  turn  backwards  with  very  acute 
angles;  the  arteries  tied  in  aneurifms,  amputations^ 
and  on  other  occafions,  do  not  dilate;  the  inofculations 
which  fave  a  limb  after  the  operations  for  aneurifm, 
receive  the  blood  in  a  retrograde  courfe,  and  the  angles 
are  often  very  acute,  yet  they  do  not  dilate  too  much. 
The  arteries  under  joints  are  oftener  bent  than  ftraight ; 
the  aorta  of  deformed  people  follows  clofely  the 
deformity  of  the  fpine,  and  makes  fuch  fingular  angles, 
that  after  once  feeing  them  no  one  will  talk  of  angles 
occafioning  dilatation.  The  aorta,  when  dilated,  in 
nine  of  ten  cafes  is  covered  with  white  fpots ;  it  is 
difeafed ;  they  are  aged  people,  and  almoft  always  the 
dilatation  begins  from  the  heart. 


The  aorta,  then,  is  the  trunk  from  which  the 
general  tree  of  the  arteries  is  to  be  explained. 

From  the  arch  of  the  aorta  go  oflF  three  great 
arteries,  which  rife  to  the  head,  or  bend  fidewife 
towards  the  arms,  and  fo  nouriih  all  the  upper  parts  of 
the  body.  Of  thefe  three  arteries,  the  firft  is  a  great 
one,  which  contains,  if  I  may  fo  exprefs  it,  the  right 
CAROTID  and  the  right  subclavian,  and  divides  fo 
as  to  form  thofe  two  arteries,  about  one  inch  after  it 
arifes  from  the  arch  ;  the  next  is  the  left  carotid 
artery  going  to  the  head ;  the  third  is  the  left 
SUBCLAVIAN,  going  to  the  left  arm.  Thefe  three 
branches  occupy  all  the  arch  of  the  aorta. 

R    4  RIGHT 
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RIGHT  SUBCLAVIAN. 

The  right  fubclavian  goes  off  from  the  aorta  in  I 
more  direft  courfe  than  the  left }  it  is  thought  to 
receive  the  blood  more  fully ;  perhaps,  alfo,  it  is  rather 
larger  than  the  left  ftibclavian:  but,  at  all  eyoitJ, 
there  is  fomething  {>eculiar  in  the  mechanifm  of  the 
right  arm  ;  moft  probably  it  is  the  peculiar  form  or 
direSion  of  this  artery  that  gives  to  the  right  arm  a 
fuperior  dexterity  and  ftrength.     When  Horfes  are  to 
be  broken,  we  find  the  chief  difficulty  to  confift  in  teach- 
ing them  to  move  equally  with  both  feet,  for  they 
prefer  the  right ;  when  a  Dog  trots,  or  when  he  digs 
the  ground,  he  goes  with  his  right  fide  foremofl,  and 
digs  chiefly  with  his  right  foot}  and  in  thefe crcatura 
we  find  the  fame  arrangement  of  thefe  arteries  as  in  our- 
felves.     When  we  lofe  our  arm,  the  left  hand  acquires 
by  ufe  all  the  Itrength  and  dexterity  of  the  right. 
5ince,  then,  either  arm  can  acquire  this  dexterity,  and 
fince  the  right  leg  is  flronger  by  its  dependence  upon 
ih^  motions  of  the  right  hand,  we  have  every  reafon 
to  believe,  that  the  preference  given  to  the  right  hand 
has  feme  phyfical  caufe,  and  that  it  is  tjie  peculiar 
form  of  thi$  artery,  vi;z.  going  off  more  dire£Uy  on 
the  right  fide,  and  chat  thofe  who  are  ambidexter  mult 
have  the  right  as  well  as  the  left  fubclavian  going  o$ 
^s  one  independent  branch,  § 

There  is  another  peculiarity  which  has  occurred. 
The  arqh  fometimes  gives  out  four  branches,  and  the  le^ 
fubclavian,  arifing  firft  from  tl^e  arch,  has  pafTed  behind 
the  trachea,  betwixt  the  trachea  and  the  oefopbagus. 

The 
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The  fubjeft  dying  of  difficult  deglutition,  which  hat 
jiibAfted  from  childhood,  it  has  beea  attributed  to  the 
preflure  of  this  preternatural  artery,  an  effed  which 
I  cannot  eafliy  believe ;  and  it  has  been  propofed  to 
rank  it  as  a  new  and  certainly  incurable  fpedes  of  the 
difeafe,  under  the  title  of  dyfphagia  luforia,  as  arifing 
from  a  lufus  naturae  of  this  artery. 

CAROTIDS. 

The  next  branch  of  the  atch  is  the  left  carotid. 
The  two  carotids  mount  along  the  (ides  of  the  neck, 
are  felt  beating  ftrongly,  and  feem  much  expofed. 
They  retire  for  protedHon  behind  the  prominency  of 
the  thyroid  cartilage.  They  divide  into  external  and 
internal  carotids  under  the  angle  of  the  jaw.  The 
EXTERNAL  CAROTID  fupplics  the  ncck,  the  face,  the 
infide  of  the  throat ;  and  the  reader  will  have  chiefly 
tp  obferve  its  courfe  all  along  the  neck,  its  branching 
at  the  angle  of  the  jaw,  and  the  operations  and  wounds 
about  the  throat,  neck,  face,  and  efpecially  about  the 
root  of  the  ear. 

LEFT  SUBCLAVIAN. 

The  left  fubclavian  is  the  third  branch  of  the  aorta. 
Each  fubclavian  artery  varies  its  name  according  to 
the  parts  through  which  it  goes.  This  great  artery  of 
the  arm  is  named  subclavian  under  the  clavicle^ 
where  it  gives  branches  to  the  neck ;  axillary  ia 
the  arm^pit,  where  it  gives  branches  on  the  one  hand 
to  the  fcapula,  on  the  other  to  the  breafL  It  is  named 
JRACHIAL  where  it  runs  down  the  arm,  and  where 

there 
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there  are  few  important  branches ;  and,  finally,  its 
branches^  into  which  it  divides  at  the  bend  of  the 
arm,  are  named  radial,  ulnar,  and  intzrosseoui, 
becaufe  they  refpedively  run  along  theTe  parts,  tbp 
radius,  the  ulna,  and  the  interofleous  membrane. 

THORACIC  AND  ABDOMINAL  AORTA. 

The  aorta,  after  completing  its  arch,  pafles  through 
the  thorax,  giving  but  few  branches,  and  thofc  very  , 
ilenden  But  the  abdominal  aorta,  as  foon  as  it 
bas  emerged  from  under  the  legs  of  the  diaphragm, 
gives  three  great  labdominal  arteries :  Firft,  the  c^liaCi 
going  in  three  branches  to  the  liver,  the  ftomach,  and 
the  fpleen;  fecondly,  the  superior  mesenteric, 
vhich  furniflies  all  the  fmall  inteftines ;  and,  thirdly, 
the  i,owER  MESENTERIC,  which  fupplics  moft  of  the 
great  intedines  down  to  the  redum.  The  arteries  of 
the  kidneys  and  of  the  tefticles  follow  thefe,  and  then 
the  aorta  divides  into  two  great  branches  for  the  pelvis 
imd  legs. 

The  ILIAC  ARTERIES  are  the  two  great  branches 
into  which  the  aorta  divides  within  the  abdomeni 
and  thefe  again  are  each  fubdivided  into  two  great 
arteries;  the  internal  iliacs  to  fupply  the  pelvis, 
the  external,  iliacs  to  go  to  the  thigh, 

■ 

internal  iliacs, 

« 

The  interval  iliac  fupplics  the  bladder,  the 
rcftum,  the  womb,  with  leffer  arteries ;  but  its  great 
arteries  go  out  by  the  openings  of  the  pelvis  to  fupply 
the  Very  large  ranfcles  of  the  hip  and  thigh*     Thus 

the 


the  GLUTiEAL,a  very  great  artery^  turns  round  the  bone, 
goes  out  by  the  fciatic  notch>  and  goes  to  the  glutaeal 
muTcles.  The  sciatic,  almoft  equally  large,  turns 
dowft  along  the  hip  oppofite  to  the  gluta&al,  which 
turns  up*  The  pudic,  of  great  fize,  alfo  turns  out  of 
the  pelvis,  turns  inwards  again  towards  the,  root  of  the 
penis,  and  belongs  entirely  to  the  private  parts,  as  its 
name  implies. 


EXTERNAL  ILIACS, 

The  external  iliac,  when  it  pafles  out  of  the 
abdomen,  takes  the  name  of  femoral  artery:  it 
divides  into  two  vaft  arteries  a  little  below  the  ligament 
of  the  thigh  :  the  one  goes  deep,  belongs  to  the  muf- 
clet,  is  called  the  profunda  ;  it  furnifhes  all  the  thigh, 
and  it  might  with  the  ftrideft  propriety  be  named  the 
femoral  artery.  I'he  femoral  artery,  as  we  call  it, 
is  the  other  great  branch,  which  continues  fuperficial, 
runs  obliquely  down  the  fore  part  of  the  thigh,  gives 
few  and  but  trivial  branches  to  the  thigh,  and  is  really 
deftined  for  the  leg.  When  the  artery  turns  inwards 
towards  the  ham,  it  is  named  popliteal  artery  ; 
and,  like  the  artery  at  the  bend  of  the  arm,  this  one 
at  the  bending  of  the  knee  divides  into  three  great 
branches,  which,  like  thofe  of  the  arm,  take  their  names 
from  the  bones  along  which  they  run  ;  the  anterior 
tibial  artery  lies  on  the  fore  part  of  the  tibia;  the 
posterior  tibial  artery  runs  along  the  back  part 
of  the  tibia ;  the  fibular  artery  runs  along  the 
fibula ;  and  thefe  great  arteries  terminate  by  making 
arches  with  each  other  in  the  fole  of  the  foot,  in  the 

fame 
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fame  manner  that  the  radial  and  ulnar  artirri 
join  in  great  arches  in  the  palm  of  the  hand. 


This  flight  plan  I  have  chofen  to  throw  out  before 
my  reader,  that  the  fucceeding  parts  may  feem  moie 
znethodical,  and  that  he  may  have  at  a  flight  glance 
the  chief  parts  of  his  tafk  before  him ;  and  knowing 
all  his  duty,  he  cannot  be  inattentive'  to  that  on  which 
the  lives  of  his  fellow-creatures  muil  fo  often  depend. 


CHAP.    I. 


OF  THE  ARTERIES  OF  THE  HEAD. 


SECT,  I. 

OF  THE  CAROTID  ART£RI£S  IN  GENERAL. 

1  HE  carotid  arteries  arc  alfo  named  the  Artcri* 
Cerebri,  as  if  they  were  the  fole  arteries  of  the  brain; 
and  the  ancients,  either  ignorant  or  forgetful  of  there 
being  any  other  arteries  for  the  brain,  or  not  obferving 

that 
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tliat  the  verbetral  arteries  might  convey  blood  fenough 
for  the  funfitons  of  the  brain,  did  adually  name  the 
carotids  the  Arteris  Soporiferae;  believing  that,  if 
they  were  tied,  the  perfon  muft  fall  afleep  *•  How 
a  perfon  might  die  from  having  the  great  arteries  of 
the  head  tied,  I  can  mod  readily  conceive ;  but  how 
he  fliould  rather  fall  afleep,  and  not  die,  is  quite 
beyond  my  comprehenfion :  and  yet  many  of  the  bed 
anatomifts,  in  the  bed  ag^  of  anatomy,  have  abufed 
their  time  repeating  thefe  experiments.  Vafalva, 
Van  Swieten,  Pechlinus,  Lower,  and  efpecially  Drel- 
linctrtius  in  his  Experimenta  Canicidia,  and  many 
others,  fpent  days  and  weeks  in  tying  up  the  carotids 
of  Dogs.  What  does  all  this  imply  ?  Surely  a  ftrong 
belief  in  tales  which  would  difgrace  the  AraUan 
Nights ;  tales  concerning  a  manner  of  tying  a  cord 
round  the  neck  of  a  She-goat,  or  even  of  a  young 
Kan,  fo  that,  without  hurting  them,  they  fliould  be 
made  to  fleep  or.  wake,  according  to  the  bidding  of 
the  fpe^tors. 

Colbeus  firfl  tells  this  tale:  ^*  Circumforaneous. 
mountebanks  (fays  he  t)  often  perform  this  miracle* 
They  tie  a  ligature  round  the  jugular  veins  of  a  She- 
goat;  and  they  tighten  it  and  relax  it  from  time 
to  time,  fo  that  at  their  pleafure  the  animal  falls 
down  motionlefs  and  ilupid,  and  at  their  bidding 
leapt  up  again  with  great  vigour.'^    The  moft  incre* 

*  The  name  which  we  ufcy  tIx.  that  of  carotidi,  is  f  jnonymoqi 
la  Grctk  with  Arterue  Soporales. 
f  Difqaifitiones  Pathologicscj  lib.  6.  cap.  6. 

dibk 
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dible  tales  foon  followed,  and  foon  crept  into  otlief- 
wrife  good  and  ufeful  books.  Even  Hoffman  feems  not 
unwilling  to  believe  that  the  Aflyrians  had  been  in 
ufe  of  tying  up  the  jugular  veins  in  their  young  men 
before  circumcifion,  that  they  might  fed  lefs  pakk 
A  ferious  operation,  God-wot !  for  fo  flight  a  caufe. 
Even  Morgagni  talks  more  ferioufly  of  the  She-goat| 
and  of  this  fnibbing  of  the  young  men  of  Aflyria,  tfain 
one  could  wifli  in  refped  to  the  charaAer  of  one  fo 
truly  great  as  Morgagni  *•  But  the  perfon  the  molt 
celebrated  in  this  ^fiair  was  Realdus  Columbus ;  and 
the  wildefl  and  mod  barefaced  tale  that  ever  ms 
told,  is  that  delivered  by  his  pupil  Valverdus  in  his 
Anatomy  of  the  Human  Body. 

"  The  carotid  arteries  (fays  Valverdus)  being  tied 
up,  or  any  how  obftruded,  the  perfon  grows  ftupdi 
and  falls  prefenily  into  a  profound  flcep.  This 
experiment  I  faw  at  Pifa  in  the  year  1554*  It  was 
performed  upon  a  young  man  by  the    celebrated 

*  Tkc  celebrated  Cant  not  only  bclieres  this  moft  powcrfbOxi 
hut  reafons  upon  it  in  the  following  manner :  '<  Ruffut  Ephcfioif 
lib.  I.  cap.  34«  hanc  foporem  adferre  negat,  hinc  aliod  noalCllpc^ 
mitteret ;  fed  Realdus  Columbus  publice  in  theatro demonftraTit  huac 
effcillum  prxllaii  hac  arteria:  itaquc  nomen  retinebimus,  utpoti 
lei  CONG Ru ENS.  Sic  cuim  quotldie  experimur  poft  prandiura  fom- 
nolcntiam,  quam  facile  deducere  poflumus  ab  efFedu  hu]iis  aitciic; 
nam  ventriculo  extcnfo  premitur  aorta  defcendens,  quo  fangnis  co|Ni 
majori  ruit  in  carotldcs ;  quae  hinc  exlcnfic  comprimunt  ccrebnim 
qaodatnmuJo,  quo  motui  aniraales  non  ita  expedite  abfolwntart 
verum  vitalcs  augcntur  moius,  quae  ambo  fiimt  in  fomno."  KA 
Cant  impetus  faclcnsy  p.  6. 

Columbui 
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Colambus  in  the  prefence  of  a  great  many  gentlemen 
and  {hangers,  with  no  lefs  mifery  to  them  than  amufe* 
ment  to  us  (the  pupils),  who, '  though  we  knew  th^ 
caufe,  afcribed  it  altogether  to  the  black  art."  But 
if  any  one  word  of  this  were  true,  Valverdus  would 
have  told  us,  and  been  proud  to  tell  us,  by  what  parti* 
cular  operation,  ligature,  or  preiTure,  this  ftrange  thing 
u-as  performed ;  and  Columbus  himfelf^  the  author  of 
this  new  amufement,  would  furely  have  dropped  fome 
hints  about  it  in  fome  place  or  other  of  his  works* 
But  from  the  modefl;  filence  of  the  mafter  and  the 
fccrecy  of  Ihe  pupil,  ve  have  rcafon  to  believe  it  is 
untrue ;  and  if  Columbus  did  ever  venture  to  exhibic 
fuch  a  mean  piece  of  legerdemain,   he  put  himfelf 

« 

quite  upon  the  level  with  the  quack  and  his  She-^ 
goat.  The  quack,  indeed,  was  much  beyond  him  in 
point  of  merit,  fmce  it  mud  have  been  far  eafier  to 
teach  a  clever  young  Man  to  fall  down  or  flare  up 
than  to  teach  all  this  to  a  She-goat. 

Galen  has  explained  it  well,  faying,  ^*  that  phyficians 
and  philofophers,  tying  the  carotid  arteries,  tie  in 
along  with  them  the  recurrent  nerves  which  ferve  fof 
the  voice ;  and  if  they  will  have  filence  to  be  fleep, 
no  doubt  the  creature  is  mute  after  their  awkward 
operation ;  but  no  other  fundtion  is  hurt  neither  then 
nor  afterwards/' 

This  is  the  truth,  and  the  whole  truth  nearly  ;  for 
if  but  one  Dog  lives  after  both  carotids  are  tied, 
nothing  can  be  more  certain  than  that  thofe  which  die 
rauft  have  fuffered  by  fome  awkwardnefs  or  difcafc* 
Is  It  wonderful  that,  after  fuch  a  cruel  tedious  opera* 
tion  as  this  is,  the  Dog  (hould  be  exhaufled,  fliould  be 

weakened 
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weakened  by  lofs  of  bloody  fhould  feel  fore»  and  hihg 
his  bead  and  droop,  and  let  the  flaver  fill  from  lui 
jaws  ?  that  he  fhould  (kulk  in  corners,  look  fidelong^ 
be  jealous,  and  not  eafily  moved  from  his  hole  ?  Thefe 
are  what  they  have  thought  fit  to  call  drowfinefs  and 
figns  of  fleep ;  but  it  is  fuch  drowfinefs  and  fuch  fte^ 
as  would  have  followed  fuch  a  cutting-up  of  the  era* 
ture's  neck,  whether  the  experiment-maker  had  touehcd 
the  carotids  or  not.    The  creature  lolls  its  tongue, 
hangs  its  head,  clofes  its  watery  and  heavy  eyes,  is 
drowfy^  or,  in  other  words,  fevcrilh  for  many  days :  It 
eats  with  all  the  voracity  of  a  t)og,  but  with  difficulty^ 
and  flowly,  owing  to  the  fwelling  of  its  throat ;  and  if 
it  dies,  it  dies  from  the  fame  caufe*     Nothing  is  moit 
certain  than  that  thefe  are  the  only  particular  eScBOf 
and  that  the  carotids  of  a  Dog  may  be  tied  without  anj 
other  danger  than  that  of  the  wound. 

There  is  nothing  new  under  the  fun.  We  are  C9n- 
tinually  tantalifed  with  old  talcs  in  new  forms.  Who 
would  exped  to  find  at  this  very  day  a  pradical  appli- 
cation of  the  She-goat  and  the  Afiyrian  young  Men? 
One  author  has  publifhed  to  the  world,  ^'  that  a  young 
Lady,  of  a  nervous  and  delicate  conftitution^  fubjed  to 
nervous  diftrefTes  in  a  wonderful  vaiiety  of  forms,  but 
more  efpecially  in  the  head,  fometimes  affli&ed  with 
headachs^  fometimes  with  delirium,  fometimes  with 
convulfions,  was  relieved  by  compreiling  the  carotid 
arieries.'*  Often  by  compreffing  the  carotid  arteries^ 
this  gentleman  prevented  the  delirium ;  "  for  all  thdc 
complaints  proceeded  from  a  violent  palpitation  of 
the  heart  with  the  flream  of  blood  ruftiing  violendy 
towards  the  head."  lie  has  feen  this  comprelfion  bring 
6  on 
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Dll  a  ftupor ;  be  has  feen  it  bring  on  a  profound  ilecp* 
Is  it  not  a  pity  that  he  had  not  attended  more  to  the 
hiftory  of  this  bufinefs,  and  joined  to  thefe  fads  the 
ftory  of  the  She*goat  and  the  young  Men  of  Aflyria  ? 
If  \7hat  Dr.  Parry  fays  be  true,  that  in  lean  people, 
in  wooiM  ^t  leaft)  we  can,  by  reclining  the  head  back- 
wards, comptels  the  carotids  entirely  agsdnft  the  fore* 
part  of  the  neck  with  the  finger  and  thumb ;  why, 
then,  we  need  have  no  fear  of  hcmorrhagies  of  the 
nofe^  wounds  about  the  jaw,  cutting  the  parotid 
gland,  or  operations  about  the  tonfils  or  tongue !  But 
there  is  a  dangerous  miftake  here  ;  for  there  is  (as  I 
know  by  much  experience)  a  wide  difference  betwixt 
preventing  the  pulfe  of  an  artery  and  fuppreffing  the 
Sow  of  blood  through  ii.  In  the  cafe  of  a  Man  faint- 
ing  during  any  great  operation,  if  you  are  holding  in 
the  blood  with  the  point  of  your  finger  upon  fome  ^ 
great  artery,  you  feel  the  pulfe  there,  while  the  face  is 
deadly  pale,  the  extremities  cold,  and  the  pulfe  of  the 
wrift  and  of  all  but  the  largeft  arteries  gone.  In  faint- 
ing, even  the  heart  itfelf  is  not  felt  to  move }  and  yet 
it  moves,  and  the  blood  circulates :  how  elfe  could  a 
perfon  lie  in  a  hyfterical  faint  for  hours,  I  had  almoft 
laid  days  ?  I  have  tried,  in  great  operations  near  the 
trunk  of  the  body,  to  flop  the  blood  with  my  hands) 
but  though  I  could  fupprefs  the  pulfe  of  the  femoral 
artery  with  my  fore  finger,  I  could  not  command  its 
Uood  with  the  whole  (trength  of  my  body,  but  have 
Bxa  it  with  horror  ruih  as  freely  as  if  my  hand  had  not 
been  there.  In  Ihort,  I  fufpeft  Dr.  Parry's  belief  of  his 
iof^ng  the  carotids  with  his  finger  and  thumb  is  as 
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vain  as  Dr.  Monro's  ezpedation  of  compreffisg  ib§ 
abdominal  aorta  by  puihtng  with  his  fift  againft  the  bdlj* 


Thb  carotid  artery,  having  emerged  from  the 
theft,  runs  up  along  the  neck  by  the  fide  of  the 
trachea,  a  (ingle  undivided  artery,  without  twig  ot 
branch,  till  it  touches  the  jaw.  The  length  of  tfaii 
artery  gives  us  a  fair  opportunity  of  obferving^  of  pro?* 
ing>  if  we  choofe,  that  arteries  are  cylinders,  and  not, 
as  they  once  were  fuppofed,  of  a  conical  f(Mrm.  Bat 
the  cylindrical  form  of  this  artery  (hould  not  occupy 
our  attention  fo  much,  as  that  peculiarity  of  diredioD 
which,  though  apparently  expofed,  keeps  it  iafe ;  or 
thofe  important  conheflions  which  make  it  fo  danger- 
ous either  to  cut  or  to  tie  this  artery. 

Firft,  The  carotid  artery,  from  the  place  where  tt 
emerges  from  the  cheft  up  to  the  angle  of  the  jaw,  i$ 
continually  receding  from  the  fore-part  of  the  throaty 
is  getting  deeper  and  deeper  by  the  fide  of  the  trachea, 
at  laft  the  flrong  projeftion  of  the  larynx  or  cardb* 
ginous  part  of  the  tube  defends  it ;  and  when  it  has  got 
to  the  angle  of  the  jaw,  it  lies  there  fo  deep  under  the 
ear,  betwixt  the  ear  and  the  jaw,  in  a  fort  of  azilh, 
as  we  may  call  it,  filled  with  ht  and  glands,  that  it 
is  almoft  out  of  reach  of  danger,  unlefs  it  be  fometimes 
of  the  furgeon's  knife,  but  rarely  of  wounds. 

This  continual  retreating  of  the  carotid  latei]^ 
deeper  and  deeper  as  it  rifes  along  the  neckj  faves  k 
from  the  attempts  of  fuicides :  it  is  rarely  cut,  or  wba 
cut,  it  bleeds  fo  that  ao  iguoraat  perfoft  caa  GOOUDaDd  iif 
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abd  the  furgeon  is  too  late.  But  although  tumours  and 
aneurifms  are  rare,  and  through  unwillingnefs  aud  a 
well-grounded  fear  fuch  patients  are  ufually  left  to 
take  their  fate ;  yet  there  may  happen  cafes  in  which 
it  may  be  neceifary  to  do  fo  bold  a  thing  as  to  tie  this 
mrtcry. 

Secondly,  The  connections  of  the  carotid,  as  it  rifes 

along  the  neck,  muft  determine  our  judgment,  if  ever 

any  fuch  cafe  fhould  occur.     To  flop  the  growth  of 

an  aneurifm,  to  allow  the  extirpation  of  other  tumours 

about  the  jaw,  to  fave  a  patient  from  dreadful  bleed- 

ingsr  of  the  throat,  or  from  the  hemorrhagies  of  deep 

grounds,  when,  for  example,  a  patient  is  ftabbed  ia 

the  neck,  or  a  ball  pafles  through  the  mouth  and  under 

the  angle  of  the  jaw;  thefe  may,  in  fome  unlucky 

moment,  prefent  themfelves  as  motives  for  tying  the 

trunk  of  this  artery,  when  all  its  great  branches  are 

torn.    But  always  the  obfervation  of  Galen  is  to  be 

remembered,   that  the  nerves   accompanying  thefe 

arteries  are  liable  to  be  tied  together  with  them* 

Let  us  recoiled  how  the  carotid  artery,  jugular  vein, 
add  eighth  pair  of  nerves,  come  out  from  the  fkull,  for 
it  it  almoft  at  one  fmgle  poinc  The  carotid  artery 
enters  by  a  hole  in  the  petrous  bone ;  the  jugular  veia 
comet  out  by  a  larger  hole  in  the  fame  bone,  the 
foramen  lacerum ;  immediately  behind  it  the  eighth 
pair  of  nerves>  or  the  par  vagum,  goes  out  through  a 
dififion  of  the  fame  foramen  lacerum,  feparated  from 
die  vein  only  by  a  little  crofs  flip  of  the  dura  mater  y 
•tid  Ib'che  carotid  artery,  jugular  vein,  and  eighth  pair, 
touch  each  other  at  the  bafis  of  the  flcull.  Through 
the  whole  length  of  the  neck  chey  contioue  the  con* 
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neftion  which  is  thus  early  begun.  They  are,  indeed, 
inclofed  in  one  (heath  of  cellular  membrane ;  fo  that 
whac  couches  the  one  almoft  inevitably  affeds  the  other. 
The  par  vagum  being  the  great  nerve  of  the  vilceni 
at  leafl  of  the  ftomach,  (Iridures  upon  it  or  wounds 
are  certainly  fatal.  A  furgeon  might  eafily,  if  it  were 
poffible  for  him  to  be  called  in  timej  take  up  die 
gaping  mouth  of  the  artery  fafely  when  it  were  cot 
acrofs ;  yet  in  mod  of  fuch  cafes  the  nerve  being  alb 
cut,  the  operation  would  be  fruitlefs.  But  as  for  a 
deliberate  difledion  of  the  ikin,  the  artery  beating 
furioufly,  and  the  parts  embarraHed  with  any  tumouri 
and  the  operator  alarmed  with  a  deluge  of  blood  from 
the  veins ;  that,  I  think,  would  be  a  bold  ftep.  b 
fhort,  the  neceffity  of  any  fuch  operation  is  reduced 
to  the  accident  of  tumours  or  wounds  about  the  angle 
of  the  jaw;  in  which  cafes,  the  fponge  thruft  dowa 
into  the  wound  will  almM  always  check  the  blood. 

When  the  common  carotid  has  rifen  to  the  angle 
of  the  jaw,  it  divides  into  two  great  arteries,  one  going 
to  the  outfide  of  the  head,  the  other  to  the  brain; 
the  one  of  courfe  named  the  external,  the  other  die 
INTERNAL  CAROTID.  Some  of  the  mod  eminent 
anatomids  are  incorred  when  they  fay,  that  the  carodd 
artery  gives  no  branches  till  it  arrives  at  thelarynz. 
They  fay  fo  becaufe  the  firft  branch  goes  to  the 
larynx ;  but^  in  fa£l,  the  carotid  pafles  much  beyond  the 
place  to  which  it  is  to  give  its  firft  branch,  for  inftead 
of  branching  at  the  larynx,  it  does  not  do  fo  till  it 
arrives  at  the  corner  of  the  jaw ;  there,  as  I  have 
obferved,  it  can,  as  in  an  axilla,  lie  deep  and  fa&; 
and  the  lafryngeal  artery,  which  is  the  firft  branch 

of 
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branch  of  the  carotid,  turns  downwards  again  to  touch 
the  larynx. 

The  firft  divifion,  then,  of  the  carotid  artery  is  into 
the  external  and  internal  carotids ;  and  the  external 
carotid  gives  branches  fo  interefting  to  the  furgeon, 
yet  fo  numerous,  that  it  is  at  once  very  defirable  and 
▼ery  difficult  to  get  a  knowledge  of  each :  arrange* 
ment  is  here  of  more  importance  than  in  any  order  of 
arterieSj  though  extremely  ufeful  in  alL 


ARRANGEMENT  OF  THE  BRANCHES  OF  THE  EXTERNAL 

CAROTID  ARTERY. 

The  external  carotid  gives  three  fcts  of  arteries ; 
each  of  which,  having  a  plain  and  diftind  charader« 
cannot  be  forgotten,  nor  their  dire£tion,  nor  their 
ufes,  nor  their  relative  importance,  mifconceived ;  for 
if  we  confider  but  the  parts  along  which  the  carotid 
artery  pafles,  as  i.  The  thyroid  gland;  a.  The  tongue ; 
3t  The  face  j  4.  The  pharynx ;  5.  The  occiput ; 
6.  ,The  ear;  7.  The  infide  of  the  jaws;  8.  The 
temple: — if  we  remember  thus  the  order  of  thefe 
parts,  we  (hall  not  forget  the  order  in  which  the 
branches  go  off. 

But  it  will  be  further  very  ufeful  to  obferve,  that 
thefe  many  branches  divide  themfelves  mofl  naturally 
into  three  fets. 

I.  The  branches  which  go  off  from  the  carotid 
forwards,  are  peculiarly  important ;  one  of  them  goes 
to  the  thyroid  gland,  another  to  the  tongue,  and  a 
tUrd  to  the  face ;  parts  which,  to  fay  no  more,  are 

S  3  peculiarly 
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peculiarly  expofed  ;  but  they  are,  befides,  the  fubjeft 
of  many  particular  operations. 

1.  Thofe  branches  which  go  backwards  and  inward^ 
as  the  pharyngeal,  the  auricular,  and  the  occipital 
arteries  going  to  the  ear  the  pharynx  and  the  ecciput 
are  both  extremely  fmall,  and  alfo  run  fo  deep,  that 
wounds  of  them  are  rare  and  of  lefs  importance,  and 
fortunately  thofe  branches  are  the  only  ones  which  it 
is  difficult  to  remember. 

3«  The  great  artery  which  pafles  behind  the  lower 
jaw,  named  maxillary  anery,  and  the  temporal  artery 
which  lies  behind  the  jaw,  imbedded  in  the  parotid 
gland,  mud  be  ftudied  with  particular  care;  the 
di/Hculty  of  cutting  tumqurs  here,  the  courfe  of  the 
temporal  artery  in  which  we  bleed,  and  which,  lying 
imbedded  in  the  parotid  gls^id,  demonftrates  the  abfur- 
dity  of  talking  about  cutting  out  the  parotid  gland, 
fmce  plainly  it  cannot  be  done ;  and,  ladly,  the  terrible 
hemorrhagies  which  often  happen  from  the  throat, 
nofe,  tonfils,  &c.  gives  an  importance  to  thefe  two 
branches  above  almoft  any  ether.  They  (hould  be 
very  familiarly  known  to  the  furgeon. 

Thcfe,  then,  are  the  three  divifions  of  the  txternal 
carotid  artery  which  are  to  be  defcribed. 


nRST 
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FIRST  ORDER, 

INCLUDING  the  arteries  which  go  forward  to  the 
thyroid  gland,  tongue>  and  face. 

I.    AB.TERIA  THYROIDEA. 

The  THYROID  ARTERY,  often  alfo  named  the  upper 
laryngeal  artery,  comes  off  from  the  external  carotid 
aimoft  in  the  very  moment  in  which  it  feparates  from 
the  internal  carotid,  and  fomctimes  (the  thyroid  being 
always  a  very  large  artery)  the  carotid  feems  to  divide 
into  three  branches,  viz.  the  internal  carotid,  the 
EXTERNAL  CAROTID,  and  THYROID  arteries.  ' 

The  THYROID,  then,  goes  off  the  fir  (I  branch;  its 
place  is  behind  the  angle  of  the  jaw ;  it  goes  down- 
wards and  forwards  in  a  very  tortuous  form,  till  it 
arrives  at  the  thyroid  gland,  upon  which  it  Is  almofl: 
entirely  expended ;  but  yet  it  gives  fome  branches,  or 
rather  twigs,  of  which  the  following  are  the  chief: 

I.  One  fuperficial  branch  goes  upwards  to  the  ot 
hyoides,  and  fends  its  twigS|ifometimes  under,  fome* 
times  over,  the  os  hyoides :  it  belongs  chiefly  to  that 
mufcle  and  to  that  piece  of  membrane  which  join 
the  OS  hyoides  with  the  thyroid  cartilage*  named  muf* 
cuius  hyo-thyroideus.  This  branch  is  both  long  and 
beautiful ;  it  meets  its  fellow  of  the  oppofite  fide  with 
free  inofculations ;  its  fupplies  cutaneous  twigs,  and 
twigs  to  the  platifma  myoides. 

2.  A  fecond  fuperficial  twig  goes  downwards  to  the 
lower  part  of  the  thyroid  cartilage,  where  it  meets 

S  4  the 
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the  cricoid^  and  there  gives  little  arteries  to  the 
maftoid  mufcle,  jugular  vein^  and  fkin. 

3*  There  is  another  branch  which  proceeds  fire^ 
quently  enough  from  this  fecond  one:   it  belongs 
.  entirely  to  the  larynx,  for  \^hich  reafon  the  thyroid 
is  often  named  the  fuperior  laryngeal  artery :  it  dives 
immediately  betwixt  the  cartilages  of  the  larynx ;  it 
enters  betwixt  the   thyroid   and  cricoid  cartilage^ 
carries  in  along  with  it  a  twig  from  the  eighth  pair  of 
nerves ;  it  gives  its  twigs  to  the  epiglottiSj  and  to  all 
the  fmall  mufcles  which  lie  under  cover  of  the  thynnd 
cartilage,  and  which  move  the  little  arytenoid  car^ 
tilages;   and   then,  pafles  outward  emerging  from 
the  larynx,  and  appears  again  fupplying  the  cryco« 
thyroideut  mufcle. 

4.  The  fourth  branch  of  the  thyroid  is  proptAj 
the  main  artery,  or  continuation  of  this  branch  into 
the  fubftance  of  the  thyroid  gland ;  it  applies  itfelf  to 
the  fide  of  the  gland,  nouriflies  its  fubftance  by  a  great 
many  fmall  branches  into  which  it  is  divided.    Thefe 
branches  are  all  oblique,  tending  downwards  and  for« 
wards.    Their  courfe  is  upon  the  fide  of  the  gland, 
becaufe,  indeed,  the  gland  confifts  chiefly  of  two  lateral 
lobes,  and  hardly  any  of  the  gland,  or  only  a  fmall  por<* 
tion  cro0es  the  trachea ;  confequently  this  artery  does 
not  inofculate  fo  much  with  its  fellow  of  the  oppofite 
fide  as  with  the  lower  thyroid,  which  comes  from  the 
axillary  artery,  and  whofe  branches,  mounting  upott 
the  lower  part  of  the  gland,  have  pretty,  nearly  the 
fame  degree  of  obliquity  with  thofe  of  the  uppcx 
thyroid. 

2»  ARTBRJA 
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2.    ARTERIA  LINGUALIS. 

The  linoiml  artery  is  one  of  which  the  four 
branches  are  nearly  of  an  equal  fize»  and  which  of 
courfe  require  all  of  them  to  be  equally  well  remem« 
bered.  It  is  next  to  the  thyroid,  come$  off  imme« 
diatehf  above  it,  goes  forwards  towards  the  os  hyoides, 
and  at  the  fame  time  upwards  towards  the  tongu6 ;  but 
all  along  it  lies  flat  upon  the  fide  of  the  tongue  upon  its 
flefli  or  mufcles,  and  gives  the  following  branches. 

I  •  Upon  paffing  the  horn  of  the  os  hyoides,  it  gives 
firft  (me  twig  of  lefs  note  backwards  to  the  conftri&or 
pharyngis,  at  the  place  where  that  conftridor  zxifet 
from  the  horn  of  the  os  hyoides  (viz.  the  conftridor 
medius) ;  and  it  gives  another  branch  forwards  round 
the  bafis  of  the  os  hyoides,  where  it  meets  its  fellow : 
and  to  thofe  who  are  acquainted  with  the  mufcles 
which  arife  from  the  os  hyoides,  it  is  needlefs  to  fay 
what  mufcles  it  fupplies  *•  This,  which  is  named  the 
ramus  htoideus,  feems  to  be  very  neceffary,  becaufe 
it  is  a  very  conftant  branch ;  and  when  it  does  not  come 
from  the  lingual,  it  infallibly  arifes  from  fome  other9 
conmionly  from  the  labial  artery. 

3.  DoRSALis  LiNGUiB  is  a  branch  which  goes  off 
from  the  lingual  at  the  infertion  of  the  ftylo-gloffus 
mufde  into  the  tongue :  it  turns  firft  outwards  a  little, 
and  then  inwards  over  the  root  of  the  tongue,  where 
the  arteries  of  the  oppofite  fi^s  meet,  and  form  a  fort 
of  net-work.  Its  chief  branches  are  directed  back- 
wards towards  the  epiglottis  and  mouth  of  the  pharynx 
amygdake,  &c. 

*  V^.  the  hyo-gloflus,  digaflricus,  roylo-byoidcuf,  the  coraco* 
Vjoidei,  fteroo*byoidci|  and  hy«-|hyroidci» 

About 
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About  the  middle  of  the  tongue,  or  about  halfway 
to  the  chin,  meafuring  aloqg  the  jaw^  the  lingual 
artery  forks  into  two  branches ;  the  one  below  the 
tongue^  the  fublingualis,  belongs  to  the  fublingoai 
gland  and  furrounding  parts;  the  other  renvdiiiif 
at  the  root  of  the  tongue,  belongs  to  the  tongue 
itfelf« 

3*  Sublingualis  then  arifes  next ;  it  comes  ftom 
the  fide  of  the  artery  next  the  tongue ;  it  runs  under 
the  fublingual  glandj  covered  like  it  by  die  geoio- 
hyoideus  mufcle,  and  emerges  only  when  itarnYeiat 
the  chin^  where  it  terminates  in  the  flun.  Its  branches 
are  chiefly  to  the  fublingual  gland,  which  lies  over  it| 
and  to  the  genio-hyoidei  and  mylo-hyoidei  mofirles 
and  flun,  for  thefe  are  the  parts  which  immediately 
cover  it. 

4.  The  ART£RiA  RANmA  is  the  larger  branch  of 
thefe  two ;  it  runs  along  the  root  of  the  tongue  quite 
to  the  tip  of  it.  In  this  courfe  it  is  accompanied  by 
its  vein,  which  appears  on  the  infide  of  the  mouth 
when  we  turn  up  the  tip  of  the  tongue.  This  is  the 
vein  which  the  older  phyficians  were  fo  fond  of  ha?ifig 
opened  in  fore  throats ;  the  artery  is  that  which  we 
are  fo  apt  to  cut  in  dividing  the  frenulum  lingusi 
an  awkwardnefs  from  which  a  great  many  childieii 
have  died. 

N.  B.  It  runs  along  the  gento-gloflfus,  which  is  the 
innermofl  mufcle  of  the  tongue. 

3.   ARTRRIA  LABIALIS. 

The  labial  artery  is  named  occafionally  the  iX* 

TRRNAL  MAXILLAB.T  tftery,  to  diftinguilh  it  from  om 

which 
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which  goes  off  at  a  higher  pointy  and  goes  to  the  iiu 
fide  of  the  jaw ;  or  angujlaris,  becaufe  it  goes  to  die 
corner  of  the  mouth  and  there  divides ;  or  facialis^ 
implying,  that  it  fupplies  the  face^  as  indeed  it  does  as 
far  as  the  angle  of  the  eye  and  forehead^  where  there 
arc  other  fmall  arteries.  Halier  adheres  to  this  name 
of  5LABIAJLIS,  and  in  compliment  to  him  we  adhere 
toit« 

This  artery  is  ftill  carefully  kept  down  in  the  deep 
angle ;  although  it  is  to  come  out  upon  the  jaw,  yet  it 
is  not  expofed  till  it  adually  makes  its  turn ;  it  lies 
under  the  ftylo-hyoideus  and  the  tendon  of  the  digaftric 
mufde :  it  is  very  tortuous,  that  it  may  move  along 
with  the  jaw,  and  lies  ftill  fo  deep,  even  when  it  ap« 
proaches  the  jaw-bone,  that  it  is  forced  to  make  a  very 
violent  and  fudden  angle  when  turning  over  it.  This 
fudden  turn,  which  is*  fometimes  almoft  a  circle,  is 
made,  as  it  were,  in  the  heart  of  the  great  fub- 
maxillary  gland,  the  artery  being  buried  under  it. 
The  labialis  is  a  very  large  artery,  very  tortuous; 
fbmetimes  one  great  trunk  gives  off  two  important 
arteries  at  oncd,  the  lingual  and  the  facial ;  in  which 
cafe  they  feparate  juft  at  the  angle  of  the  jaw,  where 
the  artery,  dividing  the  fubftance  of  the  gland,  is 
quite  imbedded  in  fat.  When  we  confider  how  deep 
this  artery  lies  according  to  this  general  defeription, 
and  the  parts  which  it  paffes  along,  it  becomes  eafy  to 
forefee  what  branches  it  will  give,  and  to  trace  them 
}a  imagination. 

I.  Where  it  lies  the  deepeft  upon  the  Gde  of  the 
pharynx,  it  fends  a  branch  diref^ly  upvirards,  which  goes 
ftraight  to  the  arch  of  the  palate^  fprcadiog  its  fmall 

twigs 
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twigs  upon  the  arch  of  the  palate,  upon  the  velom 
palati  and  upon  the  uvula :  it  ufually  has  two  finall 
branches  for  fupplying  thefe  parts,  one  fuperfidal  and 
one  deep ;  and  thus  the  labial  gives  a  particular  artery 
to  the  palate,  named  arteria  palatina  inperioi. 
t.  It  gives  a  particular  artery  to  the  tonfil,  whidi 
arifes  at  that  point  where  the  (lylo-gloflus  begins  to 
mix  with  the  other  mufcles  of  the  tongue.  This  Iktk 
artery  penetrated  the  walls  of  the  pharynx  upon  which 
it  lies,  and  fpreads  its  many  twigs  upon  the  tonfil  and 
tongue. 

3.  While  paffing  through  the  fubmaxillary  gland, 
dividing  it,  as  it  were,  into  two  parts,  the  labial  artery 
gives  a  great  many  fmall  twigs  into  the  fubftance  of 
the  gland  itfelf ;  and  after  thefe  it  gives  many  twigs 
to  the  tongue,  the  fkin,  the  mufcles,  &c«  Of  thele, 
two  chiefly  are  remarkable ;  one,  which  goes  to  the 
pterygoid  mufcle  chiefly,  though  it  alfo  gives  branches 
to  the  conftridors  of  the  fauces  and  palate,  and  to 
the  root  of  the  tongue ;  and  another  artery,  more  con- 
fiant  and  regular,  which  breaks  oflf  at  the  place  where 
the  labial  artery  curls  and  beiids  to  turn  upwards :  it 
runs  fuperficially,  and  goes  ftraight  forwards  to  the 
root  of  the  chin,  where  it  is  named  arteria  submen- 
TALis :  it  turns  upwards  over  the  chin  to  the  fiicc 
at  the  middle  of  the  chin,  and  often  inofculates  with 
fome  of  the  arteries  of  the  face  :  it  fometimes  comes 
from  the  fublingual  artery. 

But  the  artery  having  emerged  from  betwixt  (he 
lobes  of  the  fubmaxillary  gland  (for  this  artery  in  a 
manner  divides  it  into  lobes),  and  from  among  the 
fat  with  which  it  is  furrounded^  makes  a  fudden  turn 

over 
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orer  the  angle  of  the  jaw  at  that  point  where  we  feel 
it  beating  ftrongly;  and  then  mounting  upon  the  face, 
be^t  to  give  a  new  fet  of  arteries. 

I.  A  branch  to -the  mafleter  mufcle ;  for  the  labial 
artery  pafles  over  the  jaw,  and  up  the  face,  juft  at  the 
fore  edge  of  the  mafleter  mufcle ;  and  this-  branch 
inofculates  with  a  twig  defcending  over  the  furface  of 
the  mafleter  from  the  temporal  artery. 

a.  The  labial  artery  afcending  in  the  hollowed  part 
of  the  cheekj  and  lying  flat  upon  the  buccinator  mufcle, 
gives  out  fmall  branches  to  it,  which  inofculate 
chiefly  with  the  tranfverfalis  faciei,  another  branch, 
and  a  very  great  one,  coming  from  the  temporal 
artery  acrofs  the  face.  Here  alfo  the  main  artery  has 
ilill  a  very  ferpentine  line,  on  account  of  the  continual 
motions  of  the  part. 

3.  Before  the  attery  comes  to  that  point  where  it  is 
to  give  off"  the  coronary  artery  of  the  lower  lip,  it 
gives  a  branch  named  labialis  inferior ;  which  artery 
belongs  to  the  lower  part  of  the  lower  lip :  its  branches 
go  to  the  triangularis  and  quadratus  mufcles,  which 
lie  on  the  chin  and  on  the  fide  of  the  chin,  and  alfo 
Co  the  lower  part  of  the  orbicularis  oris.  This  branch 
inofculates  particularly  with  a  twig,  which  comes 
from  within  the  lower  jaw  through  the  mental  hole, 
and  with  its  fellow,  and  of  courfe  with  the  coronary 
arteries  which  run  immediately  above  it,  viz.  in  the 
red  part  of  the  lip. 

The  artery  now  divides  into  two  branches,  one  for 
each  lip,  named  the  coronary  arteries,  becaufe 
they  always  furround  the  lips  entirely,  though  their 
manner  of  going  off  is  not  perfectly  regular.  The 
'.  :  lower 
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lower  coronary  artery  is  ufually  fmillert  and  is  to  be 
named  the  branch,  while  the  upper  one  not  only  fuT' 
rounds  the  lip^  but  mounts  along  the  fide  of  the  nofe; 
it  is  larger ;  and  is  therefore  to  be  confidered  as  Ac 
continued  trunk.  We  frequently  obferve  the  upper 
coronary-  larger  on  one  fide  of  the  face,  and  the 
lower  coronary  larger  on  the  other. 

4*  The  LOWER  CORONARY  comcs  off*  about  an  inch 
or  more  from  the  angle  of  the  mouth,  at  that  point 
where  the  triangularis  oris  and  many  other  mufcles 
meet.     It  goes  directly  forwards   to  the  angle  of 
the  tnouth,  enters  into  the  lower  part  of  the  Up, 
and  runs  along  the  red  pulpy  part  of  it,  where  with 
the  finger  and  thumb  it  can  be  felt  beating.    It  inof- 
culates  with  all  the  arteries  formerly  mentioned;  at 
the  fubmentaU  the  twig  which  comes  through  the 
hole  near  the  chin,  the  inferior  labial  artery,  and 
With  its  fellow.   With  all  thefe  it  inofculates  fo  freely, 
that  it  fignifies  little  from  which  fide  your  injeftion  is 
driven:   it  goes  freely  all  round  the  lips,  and  the 
arteries  are  everywhere  equally  filled. 

5,  The  UPPER  CORONARY  ARTERY  wc  are  to  con- 
fider  as  the  continued  trimk.  The  labial  artery  is  itiU 
rifing,  and  dill  tortuous,  when  it  arrives. at  the  angle 
of  the  mouth  ;  runs  into  the  border  or  fleihy  part  of 
the  upper  lip,  and  runs  along  it  till  at  the  middle  of 
the  Up  it  meets  its  fellow  of  the  oppofite  fide,  with  a 
very  free  inofculation :  yet  the  two  arteries  do  nof 
terminate  here,  but  ufually  two  very  delicate  arteries 
afcend  towards  the  point  of  the  nofe,  along  that  litde 
ridge  from  the  nofe  to  the  lip  which  we  call  the 
filtcum ;  and  almofl;  always  two  confiderable  arteriei 

run 
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nm  up  by  the  fides  of  the  nofe,  one  on  each  fide  i 
give  off  branches  to  the  alae  nafi  and  to  the  cheeks ; 
and  growing  gradually  finaller,  they  arrive  at  lad 
near  thf!  an^e  of  the  eye,  and  inofculate  pretty  freely 
with  that  artery,  which  is  named  ophtbaImic>  becaufe 
it  firft  nouriihes  the  parts  of  the  eye.  with  many 
branches,  and  then  comes  out  of  the  orbit  at  the 
comer  of  the  eye^  where,  though  fmall|  it  may  be  felt 
beating  diftindly. 


SECOND  ORDER. 

The  fecond  fet  of  arteries,  which  go  backwards  from 
the  external  carotid,  comprehend  the  pharyngeal^  tht 
occipital,  the  auricular. 

4.   PHARTNGEA  IKFIRIOR. 

The  lower  pharyngeal*  is  a  finall  (lender  artery, 
which  ^v«s  no  branches  deferving  to  be  numbered ; 
it  Hands  rione,  and  fhpuld  be  dcfcribed  as  one  fimpla 
artery,  whofe  fmall  branches  fpread  all  about  the 
throat  in  the  following  manner. 

This  artery  is  fmaller  than  any  other  branch  of  the 
dffotid  yet  enumerated.  It  arifes  oppofite  to  tbt 
fiogoal  artery ;  and  as  it  arifes  from  the  inner  fide,  it 

*  It  it  otoied  lower  pliaryngeal,  to  diftingoifli  it  {rom  one  whick 
ionet  dowswards  iron  the  internal  mazillarj.   Vide  p.  285* 

l:^     .  *  comet 
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comes  out  in  a  manner  from  the  foik  betwiit  the 
external  and  internal  corotid  arteries :  it  rifes  upwsrdf 
Tery  flender  and  delicate ;  it  lies  deep  in  the  neck^ 
upon  the  fore-part  of  the  fiat  vertebras^  or  rather  Get 
upon  the  flat  face  of  the  longus  colli  mufcle  ^.  After 
fifing  in  one  flender  artery^  fingle,  \iithoat  branchei 
or  connections,  it  begins  all  at  oncf  to  give  twigs. 

FiHl,  It  gives  branches  inwards  to  the  throat ;  fiir 
one  twig  furrounds  the  lower  part  of  the  pbaryax 
about  the  root  of  the  tongue,  and  fometimes  goes 
forwards  along  with  the  gloflb-pharyngeal  nenre  into 
the  tongue.  Another  twig  goes  to  the  middle  of  the 
pharynx,  and  wanders  towards  the  velum  palatii 
giving  branches  to  the  amygdal^s.  And  ftill  anodief 
goes  higher  towards  the  bafis  of  the  flcuU ;  it  alio 
gives  twigs  to  the  velum  palati,  to  the  back  of  the 
noflrils,  to  the  upper  part  of  the  pharynx  where  the 
upper  conftridor  lies  (viz.  that  which  comes  from 
the  bafis  of  the  fkull),  and  it  gives  fmall  arteries  to 
nourifh  the  bafis  of  the  fkuU ;  as,  to  the  os  fphenoides^ 
to  the  cuneiform  procefs  of  the  occiput,  to  the  fcint 
of  the  temporal  bone,  and  to  the  cartilage  of  tbe 
Euflachian  tube. 

Secondly,  It  fends  branches  outwards  to  the  maftcMd 
mufcle,  to  the  jugular  vein,  to  the  ganglion  of  the 
intercoflal  nerve,  and  to  the  dura  mater  of  the 
dghtb  psur ;  and  one  particular  branch,  very  flnall 

*  When  difle£led,  it  muft  be  taken  out  in  a  manner  from 
the  (tfophagus.    The  carotids  muft  be  raifed  outwards  before  it  Ctf 
be  feen ;  for  it  liea  under  them^  betwixt  them  and  the  thfOil. 

,aiid 
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Itnd  delicate^  goes  along  condufted  by  the  great  jugu<r 
br  vein,  enters  together  with  it  into  the  fkull;  an4 
makes  one  of  the  arteries  of  the  dura  mater,  but  ic  i$ 
a  very  delicate  twig.  In  general  one  artery  only  of  the 
dura  mater  is  known  or  mentioned ;  but  here  we  have 
leen^  befides  the  great  artery  of  the  dura  mater,  leiTer 
arteries  entering  to  it  by  all  the  perforations  at  the 
bafis  pf  the  fkull.  The  pharyngeal  adually  terminates 
in  the  dura  mater^  pafling  through  the  foramen  laceruni 
anterius,  and  fending  alfo  a  branch  in  together  with 
the  jugular  vein.  The  occipital  artery  alfo  fends  one 
with  the  jugular  vein,  one  by  the  foramen  maftoideum, 
and  one  by  a  fmall  hole  in  the  occiput.  The  temporal 
often  fends  one  through  by  the  hole  in  the  back  part 
of  the  parietal  bone. 


5.   ARTERIA  OCCIPITALIS* 

The  OCCIPITAL  ARTERY  is  alfo  a  fimple  artery,  difi* 
tributing  its  twigs  about  the  ear,  over  the  occiput,  an4 
down  the  b^ck  of  the  neck,  and  having  no  branches 
of  fufiicient  importance  to  be  particularly  marked. 

It  arifes  next  to  the  pharyngeal  from  the  back  part 
of  the  carotid  j  and  lying  particularly  deep,  it  not 
only  is  covered  at  its  rooc  by  the  other  branches  of  the 
carotid,  but  is  covered  in  all  its  courfe  by  the  thicl^ 
Diufcles  of  the  neck,  except  juft  where  it  is  paffing 
round  the  madold  procefs. 

Ac  firft  the  occipital  artery  lies  clofe  in  among  the 
bones,  pafEng  over  the  tranfverfe  procels  of  the  atlas, 
arofling  the  root  of  the  great  jugular  vein,  and  pailing 

Vol.  n.  T  under 
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under  the  root  of  the  maftoid  procefs,  fo  as  to  jk  aC 
this  place  under  the  belly  of  che  digaflric  mufckt 
Still  as  it  encircles  the  occiput)  it  pafles  along  verj 
deep  under  the  bellies,  firft  of  the  trachelonmaftoideuii 
and  then  of  the  fplenius  and  complexus,  and  emeigei 
only  when  it  arrives  at  or  near  the  middle  ridge  of 
the  occiput ;  and  ladly,  it  rifes  with  many  beautifiil 
branches  over  the  back  of  che  head,  to  meet  the 
branches  of  the  temporal  artery. 

In  this  courfe  the  occipital  artery  fends  out  the 
following,  branches : 

!•  Branches  to  the  biventer,  which  lies  over  it| 
and  to  the  ftylo-hyoideus  mufcle ;  and  there  b  one 
longer  artery  which  attaches  itfelf  co  the  root  of  the 
maftoid  mufcle,  and  pafles  along  that  mufde,  to 
inofculate  with  the  thyroid  arteries,  or  with  the 
lower  cervical  arteries,  which  mount  upwards  as  this 
defcends. 

2.  Next  it  gives,  like  the  pharyngeal,  a  (mall 
artery,  which  goes  backwards  along  the  jugular 
vein;  and  having  entered  by  the  foramen  lacerumy 
attaches  itfelf  within  the  fkuU  to  that  part  of  tbe 
dura  mater  which  lies  under  the  lobes  of  tbe 
cerebellum. 

3.  The  occipital  artery,  as  it  paflfes  under  tbe  eaft 
fends  out  to  it  a  fmall  pofterior  artery,  which  goe» 
to  the  little  lobe  of  the  ear,  and  creeps  up  along  H* 
pofterior  border. 

4.  At  this  point  the  occipital  often  gives  anotb^ 
artery,  which  paffes  upwards  behind  the  ear,  and  * 
named  the  posterior  temporal  artery. 
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£.  The  occipital  artery,  as  it  paffes  under  the  tra- 

clielo-inaftoideus  and  fplenius,  gives  branches  to  thefe 

tyiro  roufcles ;  and  it  fends  out  from  betwixt  the  tra- 

cfielo-maftoideus  and  complexus  a  long  branch,  which 

delcends  along  the  neck  a  confiderable  way ;  and  after 

haWxig  further   fupplied    the    fplenius,    complexus, 

ac&d    alfo  the  deeper  mufcles  of  the  neck,  it  terminates 

by   inofculating  with  a  branch  from  the  axillary  artery, 

whicrh  as  It  crofles   the  neck  is  named  tranfverfalis 

<^olli..   This  dcfcending  branch  of  the  occipital  inof- 

culsxrcs  alfo  with   the  vertebral  arteries  through  the 

^^ttjr^-ftices  of  the  vertebrae. 

"aving  pierced  the  belly  of  the  complexus,   the 

"■ry  now  rifcs  over  the  occiput  in  fmall  and  beau- 

^*^vi.l   arteries  ;  the  chief  of  which  belong  to  the  occi- 

P*^a.l  belly  of  the  occipito-frontalis  mufcle  and  to  the 

"^r^    :  it  finally  ends  in  inofculations  with  the  back 

bt"ax>che$  of  the  temporal  artery.   But  of  thefe  extreme 

^^^'^^Ss  of  the  occipital,  two  are  remarkable,  becaufe 

^"^y^  pafs  through  the  fkull  to  the  dura  mater;  one 

^^<:>ugh  a  fmall  hole  in  the  occipital  fpine,  and  one 

^"^'^^ugh  that  fmall  hole  which  is  behind  the  madoid 

P^^^^efs.    Sometimes  the  hole  is  in  the  temporal  bone, 

*^^^    more  frequently  in  the  future  which  furrounds 

^\^^  back  part  of  the  temporal  bone  *. 

6.    ARTERIA  POSTERIOR  AURIS. 

The  POSTERIOR  artery  of  the  ear  is  the  fmalleft 
and  lead  conftant  of  all  the  arteries  which  go  off  from 

*  Viz.  tiie  additameatum  futurs  fquamofx. 

T  a  the 


ay6  Of  THE  E5ttsRKAt  CAAoriA 

the  catotid ;  for  it  is  often  iiranting,  or  ofteti  cottd 
from  fome  branch,  and  not  from  the  carotid  itfeif ^ 
often  from  the  occipitalj  fometimes  from  the  pliaryo' 
geal  artery ;  it  can  fcarcely  be  reckoned  as  a  r^dbr 
branch  of  the  carotid.  This  artery  alfo^  like  dke 
pharyngeal  and  occipital,  gives  out  no  diftinguifted 
branches  which  we  need  to  mark;  it  chiefly  belo^p 
to  the  ear,  it  gives  branches  to  the  cartilage  of  tbe 
external  ear,  it  fends  a  larger  branch  thi'cugh  the 
ftylo-maftoid  hole  to  the  internal  eaf ,  and  the  reft  of 
its  twigs  go  to  the  integuments,  or  to  the  bones* 

The  POSTERIOR  AURis  atifes  much  higher  than  any 
of  thofe  arteries  which  have  been  juft  defcribed )  it 
does   not  come  otf  from  the  external  carotid  till  it 
reaches  the  patotid  gland )  or  rather,  it  arifes  wbeK 
the  carotid  is  plunged  into  the  fubftance  of  that  gland) 
ic  pafles  diredly  acrofs  under  the  flyloid  procefs,  and 
over  the  belly  of  the  digaftric  mufcle,  and  then  goei 
up  behind  the  ear :  in  this  paifage  it  gives  bfancbes 
to  the  patrotid  gland,  and  to  the  biventer  mufcle,  tk 
parts  on  which  it  lies;  next  it  gives  a  twig,  whidi 
furniflies  the  toot  of  the  cartilage  of  the  ear,  and 
perforates  the  lowed  part  of  the  cartilage,  fo  as  to 
fpread  itielf  u{>on  the  drum  of  the  ear;    and  this 
branch,  named   arteria   tympam,   is  particularly 
large  in  the  child,  which  has  a  peculiar  conformadoi^* 
a  preternatural  membrane  covering  the  drum' of  theeaf  • 

Its  next  branch,  the  arteria  stylo-mastoide^j 
is  the  mod  remarkable,  for  it  is  of  confiderable  fi^^- 
enters  the  mafloid  hole,  while  the  corda-tjmpani,  ^^ 
great  nerve  of  the  face,  conies  out:  it  is  a  chief  art^^ 
of  the  internal  car;  for  it  gives  branches^  i.  to  cl^ 

ty 
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tympanum^  one  of  which  beautifully  furrounds  the 
bony  circle,  and  then  fpreaHs  upon  the  membrane  it? 
klf}  2.  to  the  mufcle  of  the  ftapes,  to  the  femicircular 
canals,  to  the  cells  of  the  maftoid  procefs  and  its  deli- 
cate veflels  ;  which  arteries,  when  well  injected  with 
fize,  paint  the  walls  of  the  cavity  of  the  tympanum^ 
and  of  the  femicircular  canals. 

The  main  artery  having  given  off  the  arteria  tym- 
paiii  and  this  ftylo-madoid  artery,  and  having  paffed 
the  ftylo-maftoid  hole,  becomes  properly  the  arteria 
pofterior  auris,  rifmg  behind  the  ear^  and  giving  its 
branches  to  the  (kin  and  maftoid  mufcle,  and  to  the 
mufcle  behind  the  ear  (pofterior  auris),  and  to  the 
boiie  and  periofteum,  chiefly  about  the  maftoid  procefs ; 
then  its  fmall  branches  play  round  the  back  part  of 
the  concha  or  ftiell  of  the  ear ;  and,  laftly,  the  arteiyt 
^1  mounting  behind  the  ear,  ends  in  fmall  twigs, 
which  go  to  the  fafcia  of  the  temporal  mufcle,  and 
which  of  courfe  inolculate  above  the  e^  with  tbp 
temporal  artery. 


THIRD  ORDER. 

The  third  order  of  arteries  includes  tlie  termina* 
^OQL  of  the  external  carotid  artery  in  the  temporal 
>&d  maxillary  arteries,  which  is  after  the  following 

'X*he  artery  having  entered  into  the  parotid  gland, 
iM  there  abfolutely  imbeddc4  in  its  fubftance ;  and  of 
^  two  arteries  in  which  it  terminates,  one  pafles 
'^'^^^ly  through  the  fubftance  of  die  puirotid  glandt 

T  3  emerges 
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emerges  before  the  ear,  mounts  upon  the  temple,  and 
is  named  of  courfe  the  temporal  artery;  it  per* 
forms  here  yi  the  temple  the  fame  office  which  the 
occipital  does  behind,  viz.  it  fupplies  the  pericraoioiQi 
mufcles^  and  fkin  :  all  this  is  very  fimple.  Bbt  the 
other  branch,  in  which  (fince  it  is  exceedingly  large) 
one  would  fay  the  carotid  terminates,  goes  o£F  from 
the  temporal  with  a  fudden  bend,  finks  very  deep 
under  the  articulation  of  the  lower  jaw,  terroinatei 
in  a  lafli  of  branches  at  the  back  of  the  antrum  High- 
morianum,  and  there  gives  branches  to  the  lower  jav, 
the  upper  jaw,  the  in  fide  of  the  cheeks,  to  th^  temple 
(deep  arteries  which  lie  under  the  temporal  mufcle), 
to  the  upper  part  of  the  pharynx,  to  the  noftrils, 
and  to  various  other  pans ;  it  is  this  artery  too  which 
gives  off  the  chief  artery  of  the  dura  mater.  The 
defcription  of  fo  great  an  artery,  fo  widely  diftributed) 
becomes  both  difficult  and  important. 

7.  artbria  maxii.laris  interna. 

Thi  intfrnal  maxillary  ARTriRY turns offfroo 
the  temporal  artery  while  imbeJucJ  in  the  fubftance 
of  the  parotid   gbnd,  and  about  the  miJdle  of  the 
Ui^righi  brar.ch  or  proccfs  caF  the  lower  jaw-bone.   It 
paffes  betwixt  the  Iv^wcr  jiw-bone  and  the  outer  ptciy- 
g<M|l  mufole ;  it  then  go^  forwards  tiil  it  touches  the 
back  pan  of  the  antrum  maxillare,  and  terminates  to 
a  1^  of  vciTels  betwixt  the  back  of  the  antrum  and 
the  pterygoid  procdk;  and,  finally,  it  ends  at  the 
ipheno-auxilUry  fiffure,  or,  in  other  terms,  at  tbe 
^igm  of  the  lodKt  of  the  rye,  where  it  gives  the 
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Infra-orbttary  artery,  and  a  branch  to  the  back  of  the 
softrils. 

In  all  this  courfe  the  internal  maxillery  artery  is 
extremely  tortuous :  Firft,  It  rifes  vnth  a  high  and 
round  turn  at  that  point  where  it  goes  off  from  the 
temporal  artery ;  then  it  bends  fuddenly  downwards, 
vhere  it  paffes  betwixt  the  pterygoid  mufcle  and  the 
jaw-bone ;  then,  as  it  approaches  the  back  of  the 
antrum,  it  rifes  with  a  third  bending,  and  continues 
riling  with  very  great  contortions,  till  it  ends  in  a 
laih  of  fmall  vefiels  at  the  back  of  the  eye  and 
noftrils. 

Before  this  artery  gives  out  its  greater  branches, 
^hich  require  to  be  marked  with  numbers,  it  very 
generally  gives  fome  fmall  twigs,  namelefs,  and  of  lefs 
note;  as  a  fmall  twig  to  the  ear,  and  the  glands  around 
it,  another  which  gets  into  the  tympanum  to  the 
mufcle  of  the  maleus,  and  a  branch  of  it  fometimes 
goes  into  the  fkuU  by  that  hole  named  foramen  ovale, 
by  which  the  fifth  pair  of  nerves  C9me  out,  and  goes 
to  that  part  of  the  dura  mater  which  covers  the  fides 
of  fhe  fella  turcica. 

I.  Of  the  larger  branches  which  the  internal  max- 
illary gives  out,  the  firfl  is  the  arteria  menikgea, 
the  great  or  middle  artery  of  the  dura  mater.  It 
goes  off  from  the  maxillary  juft  where  it  leaves  the 
temporal  artery.  Sometimes  before  entering  the 
&uU  it  gives  fmall  branches  to  the  pterygoid  mufcle^ 
to  the  mouth  gf  the  Euftachian  tube,  to  the  os 
^henoides,  and  fometimes  through  that  bone  to  the 
4ttra  mater ;  but  the  main  artery  paffes  through  what 
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is  called  the  fpinous  hole,  which  is  in  the  Very  t^txeme 
point  or  fpine  of  the  fphenoid  bone :  it  is  this  arterj 
of  which  the  furgeon  ihouid  be  particularlj  aware» 
and  which  touches  the  parietal  bone  at  its  loweft 
corner  in  the  temple,  and  fpreads  from  that  point  all 
over  the  dura  mater  like  the  branches  of  a  tree.  But 
befides  thefe,  its  chief  branches,  which  ijpread  tbm 
upon  the  parietal  bone,  on  its  inner  furfiice^  it  givcf 
fnialler  ones,  which  go  into  the  fubftance  of  the  boo^ 
or  into  the  ear,  and  fometimes  through  the  orbit  into 
the  eye.  Thus  firfl  feveral  fmaller  twigs  go  into  tbc 
fubftance  of  the  os  petrofum  to  nourifli  it ;  the  hoki 
mo  7  be  feen  about  the  rough  part,  where  the  os 
fquamofum  and  os  petrofum  are  united ;  next  two 
twigs  enter  into  the  aquedu£l  by  the  fmall  hole  on  the 
fore  part  of  the  petr6us  bone,  one  keeping  to  the  canal 
itfelf,  the  other  going  to  the  cavity  of  the  tympanui^ 
and  to  the  inner  mufcle  of  the  maleus ;  and,  iafijy, 
one  or  two  fmall  twigs  pafs  through  the  outer  end  of 
the  foramen  lacerum  into  the  orbit^  and  go  to  the 
lachrymal  gland  ?. 

2.  The  LOWER  MAxiLLAR  ARTERY  is  a  flcnder  and 
curious  artery,  which  belongs  chiefly  to  the  teeth  of 
the  lower  jaw,  and  which  runs  all  along  in  a  rMi?i 
within  thejawrbone.  The  internal  maxillary  proceeds 
nearly  an  inch  before  it  gives  off, this  branch;  and 
then,  while  lying  under  the  pterygoid  mufcle,  it  gives 
it  off  a  long  and  ilender  artery,  which  enters  the  ja\f« 

•  Sometimes  the  ;rreat  and  proper  artery  of  the  lachrymal  gbadi 
inl^ead  of  arifing  from  the  ophthalmic  or  proper  artery  of  the  ejCi 
ariics  thug  from  the  urtcry  x)f  tbc  dura  mater. 

bone 
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boae  at  that  great  hole  whidi  is  betwixt  the  coiidyl<M4 
and  coraaary  procefles ;  then  rang  all  along  within  th« 
jaw-bone,  furrounding  eadi  of  the  teeth  with  arteries 
at  the  bottom  of  each  focket.  About  the  middle  of 
die  jaw-4>one  it  divides  into  two  branches,  which 
proceed  together  in  the  bony  canal,  till  one  of  theoi 
emerges  upon  the  chin  at  the  mental  hole,  inofculatin^ 
there  with  the  arteries  of  die  face,  viz.  the  labial  and 
ftthmental  arteries,  while  the  other  go^s  onwards  to 
ffxppiy  the  roots  of  the  fore  teeth  alio,  and  to  meet  iti 
fellow  within  the  jaw-bone  at  the  chin.  The  nerv^ 
for  the  lower  jaw  enters  along  with  this  artery ;  th^ 
vein  of  this  artery  accompanies  it,  but  lies  under  it 
ia  a  feparate  canal,  though  {till  in  the  fame  line.  Hit 
artery  itielf,  before  it  enters  into  the  hole  of  the  lower 
jaw,  commonly  gives  twigs  to  the  inner  pterygoid 
nmfcle  winch  covers  the  hole.  Confidering  the  fiz6 
of  this  artery,  we  cannot  wonder  at  profufe  bleedifl|pl 
from  the  teeth,  or  rather  from  their  fockets. 

3*  The  pterygoid  arteries.— While  the  artery 
is  thtts  croffing  betwixt  die  jaw  and  the  pterygoid 
omCcle,  it  gives  branches  to  the  external  pterygoid 
mofde,  both  into  its  fubilance  and  over  its  furfietces. 
The  number  of  thefe  pterygoid  arteries  is  variable  and 
unimportant. 

H&tiLi  while  the  maxillary  artery  is  paffing  in  a 
contorted  form  under  the  zygoma,  where  the  tern- 
|ioral  mufcle  is  bdged,  it  gives  off  two  arteries,  which 
axe  called  the  deep  temporal  arteries,  to  difUn- 
guifii  them  from  the  proper  temporal  artery,  the  only 
pne  which  we  feel  outwardly,  and  which  is  fuper* 
%saL    Of  tbeic  two  deep  temporal  arteries^  one  runs 

more 
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more  out^wrds,  viz.  towards  the  ear,  the  bthierrmii 
more  inwards,  viz.  ciofer  upon  the  bone ;  whence  the 
one  is  called  the  deep  external,  the  other  the  deep 

INTERNAL,    TEMPORAL  ARTERY. 

4.   The  DEEP  EXTERNAL  TEMPORAL  ARTERY  aiifct 

where  the  maxillary  is  paffing  under  or  near  the 
jogum ;  it  is  of  courfe  near  the  coronary  procefs  of  the 
jaw-bone.  This  branch  then  pafles  along  the  tendon 
of  the  temporal  mufcle,  and  ends  in  that  mufde, 
giving  branches  alfo  to  the  external  pterygoid  mufcle ; 
it  is  a  (hort  artery,  and  not  very  important  by  i 
fi^se. 

5,  The  deep  internal  temporal  artery  arifes  farth 
forwards,  viz.  where  the  artery  is  clofe  upon  th 
back  of  the  antrum ;  from  which  point,  mountin 
diredly  upwards,  it  paffes  in  the'  very  deepcft  pan  oi 
thie  temporal  arch,  viz.  that  which  is  formed  by  tb 
cheek-bonef  ^t  is  longer  and  more  important  than  tb 
outward  branch,  fupplies  the.  deeped  and  thickeft  par 
of  the  temporal  mufcle,  mounts  pretty  high  upon  tb 
temple  betwixt  the  mufcle  and  the  hone,  and  o 
where  it  lies  behind  the  cheek-bone,  it  fends  a  branch 
through  that  bone  into  the  orbit  which  fupplies  the 
fat  and  periofteum  of  the  ibcket,  and  in  fome  degree 
alfo  the  lachrymal  gland. 

■  6.  The  ARTERY  OF  THE  CHEEK  18  a  Very  regular 
artery,  in  fo  far  as  regards  its  defl:ination,  viz.  for  the 
cheek ;  but  in  its  origin  it  is  extremely  irregular.  It 
hsiZ  not  often  the  importance  of  coming  off  as  a  dif- 
tind  branch  from  the  maxillary ;  but  comes  off  rather 
jnore  frequently  from  fome  of  its  branches,  as  from 
the  deep  ten^poral  artery  juft  defcribed>  or  from  tk^ 

alveolar 
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alveolar  or  infra-orbital  arteries,  which  are  prefently 
to  be  defcribed.  This  artery  p^forates  the  bucci- 
nator mufcle,  and  is  fpent  upon  it»  and  upon  the  other 
mufcles  of  the  cheek,  as  the  zygomaticus  and  levator 
labii ; .  it  ends,  of  courfe,  by  inofculations  with  the 
arteries  of  the  face. 

7.  The  ARTERY  OF  THE  UPPER  JAW  fcrvcs  much 
the  fame  office  with  that  of  the  lower  jaw,  viz. 
fupplying  chiefly  the  fockets  of  the  teeth ;  whence  it 
U  named  arteria  alveolaris.  It  is  an  artery  fully 
as  large  as  that  of  the  lower  jaw }  it  begins  upon  the 
back  of  the  antrum  Highmorianum,  and  runs  round 
that  tuberofity  towards  the  face  and  cheek  with  very 
(ortuous  branches.  Its  branches  are  diftribut&d  firft 
to  the  buccinator  and  fat,  which  fills  up  the  great 
hollow  under  the  cheek-bone,  and  alfo  to  the  cheek- 
bone itfe}f,  where  it  is  conneQed  with  the  jaw-bone, 
i^econdly,  Other  branches  perforate  into  the  antrum 
Highmorianuqi  by  fmall  holes,  which  are  eafily  feen 
upon  its  back  part  or  tuber,  and  fome  of  thefe  branches 
go  into^he  fockets  of  the  backmoft  teeth.  Thirdly, 
A  more  important  branch  than  any  of  thefe,  the 
branch  indeed  fron^  which  jt  has  its  n^me  of  alveolar 
a)rtery,  enters  by  a^  l)ole  into  the  fubftaAce  of  the  jaw- 
bone, and  goes  round  in  the  qins^l  of  the  teeth  juil  ai 
the  artery  of  the  )owef  jaw  does,  giving  branches  to 
each  focket.  The  curlings  of  this  artery  upon  the 
))ack  of  the  antrum  are  very  curious ;  and  while  its 
fteeper  artery  furnifhes  the  teeth,  fpme  of  the  fuper- 
ficial  branches  go  to  the  .gums. 

8.  The  infra-orbital  is  fo  named  from  the  hole 

•  ■ 

pr  groove  by  ^vl^icb  it  pa^es  all  alqng  under  the  eye, 

fi;om 
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fi^m  the  back  of  the  noftril  dll  It  emerges  upon  dxi 
facet  The  infra-orbitaL  and  the  branch  laft  deicribedi 
visi  the  alveolar  artery,  generally  come  oflf  from  A| 
Viaxillary  by  one  common  trunk;  the  alveolar  goes 
forwards  and  downwards  by  the  back  of  the  antmm ) 
the  infra-orbital  mounts  upwards^    and  enters  the 
fpheno-maxillaryhole,  or  rather  it  comes  oflfjuft  at  the 
fpheno-maxillary  hole^  which  is  the  great  flit  at  the^ 
bottom  of  the  eye.  As  the  artery  enters  its  proper  canal 
ftt  the  bottom  of  the  eye,  it  gives  fome  twigs  to  the 
periodeum  and  to  the  fat  of  the  focket ;  as  it  pafli 
lilong  its  canal  in  the  bone,  one  branch  dives  do 
Into  the  antrum  through  the  bone ;  for  this  plate 
))oiie  in  which  its  groove  runs,  is  at  once  the  floor 
the  eye  and  the  roof  of  the  antrum ;  within  the 
It  gives  t\yig8  alfo  to  the  deprimens  occuli,  and  t 
the  lower  oblique  mufcle,  to  the  lachrymal  fac, 
^ven  to  the  noftrils ;  when  it  emerges  from  the  fock 
by  the  infra-orbitary  hole,  it  terminates  in  the 
{cibii  and  levator  anguli  oris,  and  in  inofculations  wit! 
the  arteria  buccalis,  labialis,  and  efpecially  with  tb 
liafal  branch  of  the  occular  artery.     This  infra-orbi 
ts^ry  artery  is  accompanied  through  the  canal,  and  ou 
vpon  the  face,  with  a  fmall  nerve  of  the  fiime  ns^mej 
\iz,  the  infra-orbitary  nerve. 

After  this  the  maxillary,  though  nearly  exhauftedi 
dill  fends  out  three  fmall  arteries,  in  which  it  termi^ 
Dates  irregularly,  fometimes  one,  fometimes  another 
twig  being  larger,  Of  thefe  three,  one  goes  to  the 
pal?ite,  one  to  th^  pharynx,  one  to  the  noftrils. 

9.  The  UPPER  PALATINE  ARTERY  arifcs  near  the 
In&^^orbit^l }  wd  from  that  pointy  viz.  the  fpheno- 

msuullsry 
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diredly  forwards  through  the  fubftance  of  the  jparotid 
ghnd,  mounts  before  the  ear ;  and  as  it  paflcs  alter- 
nately the  parotid  gland,  the  face,  the  ear,  it  gives  its 
three  chief  branches  to  thefe  parts,  and  ends  in  that 
temporal  artery  which  runs  along  the  fide  of  the  head 
under  the  fldn,  which  we  feel,  and  even  fee  diftinftly, 
beating,  and  which  we  open  when  bleeding  in  the 
temples  is  reqiured. 

The   temporal    artery    is    named    superficial, 
becaufe  of  its  lying  under  the  (kin  only,  above  the 
fafda  of  the  temporal  mufcle,  while  the  deep  branches 
from  the  maxillary  artery  lie  under   the  mufcle. — 
The  temporal  artery  paflfes  juft  before'  the  meatus 
auditorius,  and  behind  the  branch  of  the  jaw-bone ;  it 
puflies  its  way  through  the  fubftance  of  the  parotid 
gland,  and  there  it  gives  its  firft  branches,  commonly 
feven  or  eight  in  number,  but  quite  irregular,  into  the 
fubftance  of  the  gland  itfelf ;  next  it  gives  off  to  the 
face  an  artery  of  very  confiderable  fize  ;  which  arifes 
from  the  fame  part  of  the  artery  with  thefe  parotideal 
branches,  viz.  under  the  zygoma  and  within  the  gland : 
like  them  it  goes  off  almoft  at  a  right  angle,  and  is 
like  one  of  them,  but  larger,  nearly  of  the  fize  of  a 
crowquill ;  it  pufhes  fidewife  through  the  fubftance  of 
the  parotid,  emerges  from  it  upon  the  face  juft  below 
the  cheek-bone ;  runs  acrofs  ;he  cheek  in  the  fame 
dircftion  with  the  parotid  duft  ;  it  is  named  from  this  . 
direaipn  transversalis  faciei.     Its  branches  go 
to  the  joint  of  the  jaw-bone,  the  maffeter,  buccinator, 
parotid  gland,  &c.  and  terminate  in  inofculations  with 

aU  the  arteries  of  the  face, 

8  Next, 
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,Nex(  the  temporal  artery,  as  it  rifes  towarili  tbf 
zygoma,  and  of  courfe  approaches  the  angle  of  the 
jaw,  gives  an  artery  which  is  proper  to  the  articuh-^ 
tion  of  the  jaw. ,  This  artery  belonging  to  the  jomt 
of  the  jaw  is  often  named  ai^teiiia  articularii# 
After  having  fent  its  two  branches  to  the  aiticab* 
tion  of  the  jaw,  it  fends  another  artery  to  the  ctfi 
vhich  divides  into  two  twigs ;  one  of  them  gdog 
round  the  back  part  of  the  ear,  affifts  the  branch  of 
the  ftylo-maftoid  artery  in  forming  the  Kttle  circohf 
artery  of  the  tympanum ;  while  another  branch,  pene* 
trating  through  the  (lit  which  is  in  the  articulatioD  of 
the  lower  jaw,  goes  to  the  mufcle  of  the  malleus. 

But  before  it  reaches  the  zygoma,  the  temponl 
artery  gives   another   branch,   which  is  named  the 

MIDDLE  TEMPORAL  ARTERY,  tO  diftinguifll  it  frOID  AC 

deep  temporal  arteries  which  Ue  under  the  whole 
thicknefs  of  the  temporal  mufcles,  and  the  fuperfidtl 
temporal,  which  lies  above  the  fafcia ;  for  this  middle 
temporal  artery  lies  under  the  fafcia :  but  on  the 
out  fide  of  the  mufcle  it  arifes  from  the  msin  artery 
juft  under  the  zygoma,  rifes  over  the  zygoma,  sad 
then  pierces  its  way  under  the  fafcia  of  the  temporal 
mufcle,  and  under  that  covering  gives  branches 
to  the  temporal  mufcle,  the  artery  itfelf  (lill  rifiag  and 
pafling  obliquely  forwards  towards  the  outer  comer  of 
the  eye,  where  one  of  its  twigs  often  goes  to  the  orbicu- 
laris oculi,  and  inofculates  with  the  ophthalmic  art^. 
About  this  point,  or  rather  above  the  zygoma, 
the  temporal  gives  off  thofe  fmall  arteries,  irregular 
in  number,  which  are  named  anterzores  auris,  the 

4  anterioi: 
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anterior  arteries  of  the  ear,  and  which  t)lay  all  round 
thie  fore  part  of  the  ear. 

The  temporal  artery  having  now  emerjfed  from  the 
parotid  gland,  and  from  the  thicic  fafcia  which  covers 
it,  makes  a  fudden  ferpentine  turn  before  the  ear  ;  and 
then  riling  about  half  an  inch  peipendicularly,  it 
forks  with  a  pretty  wide  angle  into  :wo  arteries,  which 
are  named  the  anterior  and  pofterior  temporal  arteries. 
Tlicfc  lie  quite  fuperficial  under  the  Ikin,  above  the 
ia,  and  are  diftributed  in  this  manner :  Firft  the 
TERioR  TEMPORAL  ARTERY  goes  dircclly  forwards 
t.o  che  naked  part  of  the  temple,  runs  up  the  fiJe  of 
th^  forehead  with  a  very  ferpentine  courfe;  it  is  here 
tliai.t  in. old  men  we  fee  its  contortions  and  pulfatioii 
vex-y  diftindly ;  it  goes  round  arching  forw^ards  and 
^I»3rards  from  the  temple  towards  the  top  of  the  head. 
It  "belongs  chiefly  to  the  (kin  and  frontal  mufcle,  and 
^l^a.t  tendinous  kind  of  fheath  which  covers  the  cra- 
^^^^im;  it  gives  fome  branches  to  the  orbicular  and 
^^*Tugator  mufcles  ;  it  forms  often  a  fapercijiary  arch 
^^^^tli  the  proper  frontal  artery ;  it  often  fends  off  a 
*^**5aiich  very  early  towards  the  outer  corner  of  tlie  eye, 
V^'l^ich  is  entirely  deftined  for  the  orbicularis  ocuh*. 

T'he    POSTERIOR    TEMPORAL     ARTERY    is     the     lafl  •^ 

"^■^jich  of  all.     It  arches  backwards  over  the  top  of 

^*^^  car;  it  turns  thus  backwards  till  it  meets  the 

•*^^5^iiches  of  the  occipital  artery  j  it  deals  its  branches 

^''Otn  either  fide  upwards  and  downwards,  i.  e.  towards 

^^^  car,  and  towards  the  top  of  the  head  in  great 

P^ofufipn,  till  it  is  quite  exhaufted.     1  hcfe  branches 

"^long  to  the  ikin  chiefly  and  to  the  pericranium ; 

yoL.  n.  U  and 
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and  the  fmaller  twigs  pierce  the  outer  tables  of  the 
ikull,  and  go  into  the  bone  in  great  profufion  for  ks 
nourifhment. 


CONCLUSION. 

'    It  would  furely  be  wrong  to  conclude  the  defcriptioB 
of  a  fyftf m  of  arteries  fo  important  as  this^  withoot 
attempting  to   intereft  my  reader  in  this  piece 
anatomy,  by  obferving  a  few  anatomical  and  fargkaB. 
fads. 

That  arteries  are  not  tortuous  to  favour  the  extcn— 
fion  of    parts,   but   rather  becaufe  they  have 
extended  and  long  pufhed  by  the  current  of  blood,  ii 
a  fad  very  manifefl  to  any  one  who  confiders  the 
dition  of  many  o\  thefe  arteries  which  I  have  juftde — 
fcribed.     When  we  fir  (I  obferve  the  thyroid,  lingual^ 
and  labial  arteries ;  when  we  confider  that  the  toagu?^ 
the  throat,  the  lips,  are  moveable  and  dilatible  parft— ^ 
we  arc  apt  to  fay  that  fuch  arteries  arc  tortuoas  to 
favour  thofe  motions.     But  when  we  remark  the  cvx^ 
ling  form  of  the  alveolar  artery,  where  it  lies  agaiflfc 
the  back  of  the  antrum ;  of  the  occipital  artery,  wfaer^ 
it  lies  firm  againfl  the  bone  i  of  the  temporal,  wttcrc 
it  riles  ajong  the  fide  of  the  head — we  perceive  dearly 
that  this  curling  has  nothing  to  do  with  dilatatioD* 
And  Dr.  Hunter's  obfervation  of  the  arteries  of  the 
womb  being  tortuous,  to  allow  of  extenfion,  is  nflt 
like  the  c  obfervation  of  fo  great  an  anatomifl,  but  of 
one  who  had  not  confidered  many  of  the  chief  arteries 

ia 
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le  body :  For  the  womb  itfelf  has  its  arteries  more 
nous  at  the  end  of  pregnancy  than  at  its  com- 
cement ;  and  the  (lomach,  the  bowels,  the  blad- 

although  they  fuffer  greater  and  more  fudden 
mtion  than  the  womb,  have  arteries  which  are 
'  ftraight  in  their  courfe.  Are  there  any  curling 
ries  in  the  mufcles  which  contract  to  one  half 
r  diameter  ?  are  there  any  in  the  joints  whicli 
i  and  bend  fo  freely  ?  are  there  any  curling  aite- 

in  the  whole  fyftem  of  a  child  ?  are  there  any 
ries  in  the  whole  fyftem  of  an  aged  perfon  which 
t  this  tortuous  form  ?  In  fhort,  this  tortuous 
D  has  no  relation  to  the  dilatation  of  the  parts : 
s  merely  a  confequence  of  the  long  continued 
Ture  of  the  blood :  it  is  this  only  that  can  account 
the  flowly  increaiing  tortuofity  in  the  temples  or 
ds  of  an  old  man,  or  the  fudden  tortuofity  which  ' 
newly  dilated  artery  afTumes  after  the  operation 
aneurifm. 

Text  it  is  natural  to  obferve,  as  a  thing  which  may 
rent  confufion  in  the  ftudent's  mind,  how  irregu- 
[  after  all  our  attempts  at  arrangement)  the  fmaller 
xies  unavoidably  muft  be ;  how  natural  it  is  that 
&  particular  part  fhould  draw  its  blood  from  all 
arteries  which  are  near  or  round  it.  The  ear  has 
^ofterior  artery  peculiar  to  itfelf;  but  it  has  alfo 
interior  artery  from  the  temporal,  where  it  lies 
^r  the  parotid  gland ;  and  it  has  even  a  fuperiop 
i.9  from  that  branch  of  the  temporal  artery,  which 
ds  round  towards  the  occiput,  and  arches  over  the 
The  dura  mater  has  its  great  middle  artery  ap- 
^iated  to  itfelf,  a  peculiar  branch,  thf^fird  of  the 

U  2  maxillary 
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maxillary  artery;  but   it   has   befides   fmall  affiffinf 
ancries,  entering  by  almoft  every  point  at  tHe  bafiso! 
the  fkuil;    and  efpecially  it   has  arteries   from  th^ 
maxillary,  by  the  mouth  of  the  Euilachian  tube,  from- 
the  pharyngeal,  running  in  by  the  hole  for  the  great- 
jugular  vein  ;  and  from  the  occipital  both  by  the  hoi 
of  the  jugular  vein  in  the  bafis  of  the  fkull,  andalfi 
by  the  fmall  occipital  hole  in  the  back  part  of  the  (kuU^ 

clofe  by  the  temporal  bone.     The  throat  alfo,  though 

it  has  many  peculiar  arteries,  derives  its  branches  fro 
a  great  many  fources ;  as  from  the  lingual  artery  b 
twigs,  which  crofs  ihe  root  of  the  tongue  ;  from 
labial  artery  by  branches,    which  go   to  the  tonfil 
tongue,    and    palate;    from    the   pharyngeal  artciy. 
many   branches    not    confining  .  themfelvcs    to  th 
pharynx,  ftretch  forwards  to  the  palate,  tongue,  m 
tonfils;  and,   laftly,  the  maxillary  artery  gives  a  pro 
fufion  of  branches  to  all  parts  of  the  throat.     Thefi 
may  ferve  as  hints  by  which  the  ftudent,  if  he  wilhc 
to  become  a  correct  anacomift,  may  trace  the  inofcula 
tions ;  or  for  the  furgeon,  if  he  wiflies  to  feparate  tb 
ftudy  of  this  minute  anatomy  fronx  that  of^thegrcatc 
arteries. 

The  Argeon's  interefl:  in  underftanding  thefe  art^ 
rics  is,  indeed,  very  flrong.  It  were  impoffiblc  t 
enumerate  all  the  various  occafions  on  which  thi 
piece  of  anatomy  may  be  ufeful ;  but,  furely,  one  ma 
eafily  fay  enough  on  this  fubject  to  attach  the  youn 
furgeon  to  the  diligent  ftuJy  of  thefe  arteries. 

Among  the  various  motives  for  diligence,  I  woul 
mention  ihefe  ;  rlic  terrible  ha:niorrhagies  which  hei 
daily  callcd,£o  ilop,  wheji  fuicides,  though  th^  hav* 
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not:    cut  the  carotids^  have  cut  th*  great  arteries, of 
th^     thyroid  gland ;  the  necefficy  of  thinking  about 
tb^     tumours  of  the  gland  itfelf,  for  I  have  h:id  the 
uttl^appinefs  to  fee  a  perfon  perilh  by  fuffocation  while 
coixlulting  phyficians  forbade  any  operation;  and  I 
had  no  other  than  the  melancholy  privilege  of  watch- 
ing,   for  many  hours,  the  laft  ftruggles  of  a  perfon, 
'wl:io  had  the  day  before  been  walking  through  all  the 
rooms  in  tolerable  cafe  and  health.     Could  nothing 
have    been  refolved  on  ?  Mud  we  always  fubniit  to 
this  ?   Might  not  an  incifion  in  the  fore  part  (where 
fev/'  arteries  are)  have  at  ieaft  uncovered  the  trachea, 
given  a  temporary  relief,  and  made  the  tumor  fup- 
purate  more  freely  ?   The  extirpation  of  the  tongue, 
which  is  mentioned  with  horror,  would  be  a  lefs  ter- 
rible   operation  to  one  acquainted  with  thele  arteries ; 
^^^    extirpation  of  all  tumours  under  the  jav^s  is  dan- 
gerous ;  the  cutting  out  completely  the  parotid  gland 
>s    a     thing  quite  impoffible,  fince  the  greateft  of  all 
^"^     srteries,  viz.   the  temporal  and   the   maxillary, 
"^    ahfolutely  imbedded  in   the   gland.     What  fhall 
'^^  tliink,  then,  of  thofe  furgeons  who  talk  in  fuch  fa- 
iniUa.|.  terms  of  cutting  out  the  parotid  gland  ?  Bleed- 
ings from  the  nofe  have  been  fo  often  fatal,  that  Petit 
• 

15  Celebrated  to  this  day  for  a  difcovery  which  he 
never  made,  viz.  the  way  of  plugging  the  nofe  fo  as  to 
Itop  ^j^jg  bleeding.  Have  not  the  French  Society  been 
bury  renewing  inventions  for  fecuring  even  fo  fmall 
^^  ^artery  as  that  of  the  dura  mater  ?  In  the  hair-Up 
^P^ration,  in  cutting  cancers,  in  diflecling  tumours 
"^rr^  all  parts  of  the  face,  the  furgeon  commands  the 
Wood  pQly  by  krjowing  thefe  arteries.     Cowper,  the 

U  3  celebrated 
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€elebrated  furgeon  and  anatomift,  had  his  head  fb  foil 
of  this  projed»  that  inftead  of- waiting  for  hftinor-> 
rhage  during  his  operation,  he  cut  off  two  days  before^ 
the  chief  fource  of  the  blood.     He  was  going  to  cut=: 
out  the  parotid  gland ;  and  two  days  before  he  placoi^ 
a  fmall  button  of  cauftic  on  each  fide  of  the  laUal 
artery,  where  it  lies  upon  the  cheek,  paffed  a  ligature:^ 
under  it,  tied  it  firm,  and  then  proceeded  to  his  ope- 
ration next  day.    But  this  gr^at  anacomiil  made  at  one=L 
(Iroke  two  grievous  blunders :  he  miffed,  for  want  o: 
knowledge,  the  chief  arteries  of  the  parotid  gland,  fbf 
they  come  from  the  temporal  artery ;  and,  if  I  miftak^ 
not,  he  had  tied  the  vein,  for  moft  affuredly  it  is  thiK 
fafcial  vein  which  he  is  defcribing  in   his   twelftk^ 
table  from  Bidloo.     How  terrible  the  extirpation 
tumours  from  the  gums,  throat,  tonfils,  &c.     I 
not  fay ;  where  the  furgeon  always  ufes  burning  iroo^ 
inftead  of  needles,  where  not  unfrequently  the  paticsK 
dies. 


SECT. 


SECT.  II. 

Oy    THE  ARTERIES  OF  THE  BRAIN,  SPINAL 

MARROW,  AND  EYE. 


)   r.  OF  THE  ARTERIES  OF  TH£  BRAIK. 

-*>  Rx  INTERNAL  CAROTID  ARTERIES  are  named  the 
A^TxRijB  CERBBRi>  as  bemg  the  chief  arteries  of  the 
^^'ain  J  while,  in  truth,  the  brain  is  alfo  fupplied  by 
wro  other  arteries  nearly  equal  in  fize,  viz.  the  verte- 
^^  arteries,  which,  though  they  do  indeed  arife  from 
a  diflFcrent  trunk,  viz.  the  axillary  artery,  yet  are  fa 
•tttirely  deftined  for  the  brain,  give  fo  few  branches 
^^ore  they  reach  the  (kull,  are  fo  important  when 
"^^  arrive  there,  and  above  all  make  fo  large  a  com- 
"^Unication  with  the  carotid  arteries,  that  without  a 
"^fcription  of  the  vertebral  arteries,  any  defcription  of 
^^  carotids  mull  be  defeftive ;  they  unite  fo  with  the 
^*otids  as  to  form  but  one  great  fyJtem  of  veflcls  for 
*^Pplying  the  brain. 

The  two  greateft  fundions  of  the  animal  body, 
tha(e  of  the  womb  and  of  the  brain,  the  one  for  the 
^^  of  the  individual,  the  other  for  the  continuatioa 

U  '4  of 
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of  the  fpecies,  are  the  moft  liberally  fupplied  with 
blood.     The  womb  has  on  each  fide  two  arteries;  it 
has  two  fpermatics,  and  two  hypogaflrics,  and  the 
inofculations  of  thefc  veflels  are  very  large  and  free 
The  brain  has  two  great  arteries  on  each  fide ;  it  has 
two  carotids,  and  two  vertebral  arteries  ;  they  are  in- 
finitely larger  than  thofe  of  the  womb  ^  their  inofcu- 
lations are  fo  particular,  that  there  are  no  othen  lik& 
them  in  all  the  body  :   the  injeftion  of  any  one  artery 
cafily  fills  the  whole ;    the  prcfervation  of  but  one 
artery  faves  the  life  of  the  creature^  when  the  others 
arj  flopped. 

Thefe  four  arteries  alone  convey  to  the  head  the 
fifth  part  of  the  whole  mafs  of  blood.     This  is  th^ 
calculation  of  the  older  authors ;  and  even  thofe  vhcp 
woufd  fettle  it  at  the  lowell  point  ftill  acknowledge^ 
that  the  carotid  and  vertebral  arteries  receive  at  leali^ 
the  tjuth  part  of  all  the  blood  of  the  body.    The 
brain  then,  which  weighs  net  a  fortieth  part  of  th( 
whok  body,  receives  one  tenth  of  all  the  blood; 
proportion  which  muft  occafion  furprife. 

Bcfides  the  profufion  of  blood  which  thus  rulh( 
into  the  brain^  the  impetus  with  which  it  forces  it 
way  fecms  dartgerous ;  and  Nature  alfo  feems  to  hav^^- 
provided  againft  the  danger.     We  cannot  be  but  fcn — ' 
fible  of  this  danger ;  for  the  flighted  increafe  of  vdo- — 
city  occafions  Itrange  feelings,  if  not  abfolute  pain.  W^ 
cannot  run  for  any  length  of  way,  nor  afcend  a  ftair^ 
rapidly,  nor  fufFcr  a  paroxfm  of  fever,   nor  in  fhortr:^ 
have  the  circulation  quickened  by  violent  exertions^ 
by  emoiions  of  the  mind,  or  by  difeafe,  without  feel — 
iog  an  alarming  beating  within  the  head ;  we  feci  itr 
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zularly  in  the   carotid  canal  where  the  artery 
I  through  the  bone.     If  it  continue  from  dif- 

or  if  we  perfifl:  in  our  exertions,  gtddinefs> 
nefs^  nnging  of  the  ears,  come  on.  Haller  re- 
bers,  that  while  he  was  lying  in  a  bad  fever,  he 
'ed  fo  much  from  the  pulfations  of  the  carotid 
y  within  the  fkuU,  that  his  head  was  lifted  from 
illow  at  every  ftroke.  I  wifii  he  had  faid,  *^  feemed 
I  lifted  from  his  pillow  at  every  ftroke;'*  for  it 
rather  a  fickly  feeling  than  what  could  adlually 
en. 

id  this  vail  column  of  blood  ruih  direfily  into  the 
I,  we  do  not  know  what  might  be  its  effeds ;  but 
J  they  could  not  be  harmlefs,  fmce  Nature  has 
ided  againft  it  in  Man,  and  in  the  lower  animah 
:h  hang  their  heads,  with  a  peculiar  care.  In  Man, 
blood  is  retarded  chiefly  by  the  tortuous  courfe 
ih  the  artery  is  obliged  to  follow,  and  by  that 

bony  canal  which,  by  holding  the  carotid  as  in 
satb,  muft  fupprefs  its  violent  adion,  and  kt  leaft 
ent  its  being  dilated  by  force  of  the  blood,  when, 
[tea  happens,  the  lower  part  of  the  artery  is  more 
and  tenfe.     Perhaps  alfo  it  may  have  fome  effed, 

the  carotid,  as  it  lies  by  the  fide  of  the  fella  tur- 
I  is  not  naked  and  free,  but  is  inclofed  in  a  ;^enous 
s,  which  confifb  of  cells  like  thofe  of  the  male 
:s,  and  in  the  heart  of  which  the  carotid  lies 
led  in  the  blood. 

:  is  alfo  peculiar  in  all  the  arteries  of  the  brsun,  that 
f  do  not  enter  in  trunks  into  its  fubftance.  This 
ns  fo  be  a  violence  which  the  foft  texture  of  the  brain 
Id  not  bear  ^   but  all  the  arteries  having  perforated 

the 
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the  dura  mater,  attach  themfelves  to  the  pia  mater,  a 
delicate  membrane,  which  is  the  immediate  cavenig 
of  the  brain ;  which  follows  all  its  divifions,  lonet,  tad 
convolutions ;  which  enters  all  its  cavities,  and  liMi 
its  internal  furfaces  as  it  covers  the  external  To 
this  membrane  of  the  brain  the  arteries  attach  thea- 
felves :  it  conduds  them  everywhere  along  the  fiirfaoe 
of  the  brain,  and  into  its  cavities ;  and  when  die 
arteries  are  to  enter  into  the  fubftance  of  the  braia, 
they  have  already  branched  fo  minutely  upon  the 
pia  mater,  that  they  enter  into  the  pulpy  iubihnce 
in  the  mod  delicate  twigs ;  fo  that  having  injeded 
the  brain»  at  whatever  level  you  cut  into  it,  you  find 
its  white  fur&ce  dotted  with  red  points  regularly,  sod 
like  the  dots  of  a  pin. 

JBKit  in  the  lower  animals,  efpecially  in  the  Calf,  the 
Deer,  the  Sheep,  which  hang  their  heads  in  feediif  g 
there  is  a  provifion  of  fo  (angular  a  nature,  that  we  can 
have  no  doubt  that  thefe  contortions  of  the  greet 
trunks  and  minute  divifions  of  the  fmaller  arteries  itt 
Man  have  the  fame  final  caufe ;  for  in  thofe  creatures 
the  carotid,  before  it  enters  the  brain,  firft  divides 
into  innumerable  fmaller  arteries.  Not  one  of  thefe 
is  fent  off  for  any  particular  fundion  :  they  are  imme* 
diately  reunited  again,  and  gathered  together  into 
one  trunk;  and  then  the  force  of  the  blood  being 
thus  broken,  the  artery  divides  2L  fecond  time  mtfl 
branches  of  the  ordinary  form,  which  enter  fafely  inW 
the  fubflance  of  the  brain. 

It  is  dill  further  luppofed,  that  the  arteries  of  the 
brain  have  this  peculiarity,  diftind  from  all  others  ill 
the  body,  that  as  they  enter  the  ikuli  they  lay  afide 

one 
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of  thdr  coats,  and  that  of  courfe  the  arteries  of 
ih^  brain  are  peculiarly  weak.  That  the  arteries  of 
eh^  brain  want  that  outward  coat  of  cellular  fubftance 
wf^ieh  all  arteries  paffing  through  other  cavities  or 
alon^  the  limbs  have,  is  no  doubt  true,  and  fo  £ar 
they  are  thinner :  but  how  much  they  are  weakened 
hy  ^liis  lofs,  it  is  not  eafy  to  fay ;  for  they  want  none 
of   cl:ie  coats  which  are  eflfential  to  the  conftitution  of 

;  and  this  cellular  coat,  though  it  conftitutes 
of  the  thicknefs  of  an  artery,  has,  I  believe;,  but 
little  to  do  with  its  ftrength.  Yet  true  it  is,  that  the 
arteiries  of  the  brain,  either  from  being  weaker  in 
tb^TExfelves,  being  lefs  fupported,  lying  upon  the  foft 
^'^^  F^^P7  fubftance  of  the  brain>  are  more  frequently 
t>arO:  by  falls,  or  even  by  the  flighteft  accidents,  than 
th«  arteries  of  any  other  part,  even  the  limbs,  how- 
^V'dr-  much  expofed.  Our  injections  burft  them  very 
;  the  flighteft  blow  or  fi^ll  upon  the  head  often 
uces  an  internal  effufion  of  blood,  which  occaiions 
;  but  that  t^e  arteries  of  the  brain  are  fo  delicate 
be  burft  by  a  &lfe  ftep,  fo  as  to  produce  a  fatal 
larifin  within  the  brain,  is  a  truth  perhaps  not 
^^**^inonly  known. 

-'V.  young  woman,  carrying  in  her  arms  her  firft 
^*^ilc3,  about  fix  months  old,  flipped  her  foot  with  a 
"S^t  fhock;  but  it  was  on  plain  and  even  ground, 
**^^  fhe  did  not  fall  down.  In  the  inftant  of  this 
'"^^c^Tl  fhe  was  fenfible  of  a  fudden  pain  in  the  right 
^^  of  her  head:  it  was  fo  peculiar,  that  fhe  faid  fhe 
^^^^Id  cover  the  point  with  her  finger ;  and  though 
*^S^ter  at  intervals,  this  pain  never  left  her  to  the 
naent  of  her  death.    She  walked  home,  went  about 
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ber  little  family-matters,  fuckled  her  child  ;  but  was 
fei^ed  that  evening  with  (icknefs,  not  violent  like  that 
of  any  fudden  (difeafe,  but  rather  like  the  eafy  vomi^ 
iug  of  a  pregnant  woman. 

She  continued  very  fick,  with  (light  headach;  but 
iUll  was  out  of  bed  all  day  long,  went  about  her 
houfehold  affairs^  and  had  no  fymptom  which,  could 
lead  one  to  fufpefl  her  very  dangerous  condilioui  or 
what  a  dreadful  accident  had  happened.  She  got  up 
during  the  night*  after  this  accident  for  fome  cool 
^rink>  felt  herfelf  extremely  giddy,  was  obliged  to 
fupport  herfelf  by  a  j:befl  of  drawers  which  flood  by 
.  her  bedfide,  and  went  to  bed  again  immediately.  On 
the  evening  of  the  fecond  day  (he  got  one  of  bed,  made 
tea  as  lifual,  was  out  of  bed  during  the  evenings  had 
no  complaint,  except  the  continual  ficknefs,  flight  pain 
of  the  head,  and  giddinefs  (lill  (lighter.  X^^at  nigbt 
(he  expired.  Her  pulfe  all  along,  had  beat  low  aiid 
weak,  and  never  more  than  Co  in  the  minute. 

When  I  was  brought  to  open  the  body,  I  heard 
pothing  of  the  pain  of  her  head,  though  it  was  fixed 
and  condant,  and  without  that  nothing  could  be  more 
puzzling  than  this  combination  of  circumftances,  Firft, 
the  fudden  flipping  of  her  foot,  and  the  incelTant  fick- 
nefs  which  enfued,  fqggefled  the  idea  of  hernia;  but 
no  fuch  fecrct  was  known  among  her  relations ;  and 
upgn  opening  the  abdomen,  no  hernia  was  found, 
neither  open  nor  concealed,  as  in  the  thyroid  hole. 

Next  we  were  informed  of  a  palpitation,  which  had 
been  ufual  with  her.  It  appeared  that  flie  had  com- 
plained chiefly  about  the  period  of  her  firft  menftrua- 
tion,  ai  d  fome  years  before  her  marriage.     It  fcemed 
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ix>  be  hyfterical  merely ;  bat  upon  opening  the  thorax^ 
*  found  the  heart  wonderfully  enlarged  and  crammed 
ztk  a  dark  and  grumous  blood. 
JSut  next  a  new  fcene  opened  upon  us ;  and  thitf 
^Tgement  of  the  heart  appeared  to  arife  like  that 
clie  liver,  which  fo  often  accompanies  fra6lured 
ilct^ll,  from  the  languid  aftion  of  the  heart  and  torpof 
oF  21.11  the  fyftem  in  thofe  who  lie  even  for  a  few  day* 
atofe. 

bw,  for  the  firft  time,  I  was  informed  that  the 

ftiocrk  of  (lipping  her  foot  had  caufed  a  fudden  pain  t>f 

tViG    head ;  that  it  was  pointed,  confined  to  one  fingte 

ijpor,  inceflant,  accompanied  with  perpetual  vomiting 

OX"  defire  to  vomit,  and  with  giddinefs  during  the  night» 

Xjpon  opening  the  head,  I  found  the  dura  mater  o£ 

a*    ncioft  fingular  appearance ;  livid^  or  rathet  like  th^ 

tS^^^and  of  a  fowl,  with  green  and  changing  colours^ 

Halving  cut  it  open  the  pia  mater  appeared  like  red 

<^ux*x-ant  jelly^  with  frefh  coagulated  blood  fo  firmly 

^^t^ched  to  it,  that  it  feemed  as  if  driven  into  its  very 

"^l>nance  and  incorporated   with  it.     Upon  cutting 

^'^^l  tearing  open  the  pia  mater,  each  convolution  of 

tli^    brain  was  furrounded  and  feparated  from  that  ne^l 

^^    l>y  coagulated  blood.     Upon  cutting  into  the  ven* 

es  of  the  brain,  that  of  the  right  fide  was  found  to 

ain  four  ounces  of  entire  and  coagulated  blood  j 

^*^^    cavity  at  firft  view  was  like  opening  a  ventricle  of 

^*^^   heart  j  the  blood,  very  dark  and  firmly  coagulated^ 

forced  out  by  the  preflure  of  the  furrounding 

8 ;  the  coagulum  became   gradually   firmer   and 

ter,  till  it  turned  to  a  very  firm  (Iringy  clot,  which 

ftuck 
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ftuck  in  the  mouth  of  the  middle  sricry  of  the  bniii^ 
Being  carefully  examined,  it  was  found  to  be  ftickiog 
firm  in  the  mouth  of  the  artery  winch  had  burft,  n 
if  by  the  reparation  of  two  of  its  rings.  The  bloodi 
which  thus  filled  the  right  ventriele,  had  Mo  nude 
its  way  down  in  prodigious  quantity  into  the  third 
and  fourth  ventricles,  quite  into  the  occipital  hob; 
but  the  oppofite  ventricle  of  the  lame  fide  k  had  not 
filled. 

The  quantity  of  blood  afcending  to  the  bead  is  ex- 
ceedingly great ;  its  free  circulation  in  all  the  arteries 
is  perfedly  fecured ;  and  the  plan  of  its  diilributioo  i^ 
extremely  fimple,  for  the  carotid  entering  by  the  o^ 
petrofum  gives  three  branches.    Firft,  A  branch  whida 
unites  the  two  carotids  with  the  two  vertebrab,  anA 
forms  the  fore  part  of  the  circle  of  Willis.    Secondly^ 
It  gives  an  artery  to  the  great  middle  lobe,  whence  it  m 
named  the  great  middle  artery  of  the  braio«    Thirdly^ 
An  artery  which  is  named  anterior  cerebri^  as  belong- 
ing to  the  fore  part  of  the  brain.     But  the  vertex 
braly  as  it  arifes  through  the  occipital  hole,  lies  upo0 
the  cerebellum,  and  fupplies  all  the  cerebellum,  aoA 
alfo  the  back  part  of  the  brain.     One  branch  goes  t^ 
the  back  part  of  the  cerebellum,  another  to  the  for^ 
part  of  the  cerebullum^  a  third  branch  goes  to  tb^ 
back  part  of  the  brain;  and  thus  there  is  formed 
betwixt  the  carotid  and  the  vertebral^  by  means  of  the 
great  inofcutation  of  the  circle  of  Willis,  one  great 
fee  of  veflels ;  which  fhould  firft  of  all  be  defcribed 
free  from  all  the  interruptions  of  trivial  arteries,  which 
go  0^  from  point  to  pointy  but  of  which  the  deftina* 
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tiona  cannot  be  inoportant,  which  are  hardly  known, 
which  do  not  go  in  any  two  fubjeds  the  fame  way. 


OF  THE  INTERNAL  CAROTID  ARTERY. 

Tms  internal  carotid  artery  leaves  the  externat 
carotid  at  the  angle  of  the  jaw :  it  is  fo  inclined  to 
contortions,  that  at  this  point  it  even  bulges,  and  feems 
the  ourermoft  of  the  two.  In  mounting  along  the 
neck,  it  is  tied  by  cellular  fubftance  to  the  fore  part  of 
the  redus  or  ftraight  mufcle  of  the  neck,  and  it  Is 
alfo  connected  with  the  par  vagum  and  imeicoftat 
nerve ;  the  ganglion  of  the  intercoOial,  or  fyropathetic 
nerve  lies  by  its  fide ;  the  nerve,  before  it  forms  this 
ganglion,  comes  down  fmall  and  thread-like  through 
the  fame  canal  by  which  the  cQirotid  pafles  into  the 
ikulL 

The  contortions  of  the  carotid  are  great,  both  before 

ind  after  its  pailage  through  the  bony  canal ;  but 

within  the  canal  it  is  forced  to  particular  and  fuccef* 

five  bendingtt  fuch  as  indicate  plainly  Tome  defign  of 

Mature;  for  the  canal  for  the  artery  is  long  and  tortu* 

ous,  while  the  nerves  and  veins  pafs  through  plain  and 

fimple  holes.     When  the  carotid  fir  ft  prefents  itfelf  to 

mter  the  fkull,  it  is  curved,  and  is  a  little  behind  its 

hole ;  it  bends  forwards  and  inwards  a  little,  and  16 

enters  the  canal ;  in  entering  the  canal  it  rifes  almoft 

popendicularly  upwards,   but  foon   bends   forwards 

^gain,  lying»  as  it  were,  upon  the  floor  of  the  canal ; 

then  it  bends  again  upwards  and  forwards,  to  emerge 

from  the  canal ;  by  which  turn  the  porti(m  of  the 

5  artery 
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artery  xvhich  is  engaged  in  the  canal  has  the  form  of  aA 
Italic  yi    Even  after  it  gets  into  the  fkull,  it  miiflb. 
flill  bend  once  more  fidewife  and  forwards,  as  if  t(^ 
meet  its  fellow,  and  to  get  to  the  fide  of  the  fell 
turcica  ;  then  it-  goes  directly  forwards  till  it  toucb 
the  anterior  clynoid  procefs ;  and  then  doubling  bac 
or  returning  upon  itfelf,  it  rifes  perpendicularly ;  sLn 
fo  perpendicular  is   this   lad  turn,    that  when  cu 
acrofs,  the  mouth  of  the  artery  gapes  perpendicularl 
upwards :  here  it  begins  to  give  its  branches  to  th 
brain. 

It   is  by   the   fide   of    the  fell   turcica    that  tb 
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CAVERNOUS  SINUS  furrounds  the  artery,   Thisfinusi 
formed  by  the  two  plates  or  lamellae  of  the  dura  matci — 
parting  from  each  other,  and  leaving  an  interflice  ful_ 
of  cells,,  like  thofe  of  the  penis  or  of  the  placenta.   It  i 
filled  wiih  blood,  by  communication  with  feveral  (^ 
the  fmaller  finufcd  or  veins  about  the  bafis  of  the  brain 
the  ophthalmic  vtins  bring  into  it  the  blood  firom  th 
eye ;  four  or  five  Imall  veins  defcending  from  the 
Sylvii  bring  blood  into  it  from  the  middle  parts  ofthi 
brain ;  the  finufts  of  the  os  petrofum  (both  on  its  uppc 
and  lower  grooves)  open  into  it,  one  high,  anothe 
lowtr  down,  and  tha:  circular  finqs  or  vein  which  fur 
rcundo  the  root  of  the  optic  nerves  opens  into  it  froi 
cither  fide.     All  this  blood  is  poured  into  the  cells 
bathes  the  carotid  artery  which  lies  naked  in  it ;  an 
by  tlie  fide  of  the  carotid  artery  lies  alfo  that  fmal 
nerve  ^i  the  fix:h  pair  which  begins  the  great  inter— 
coftal  nervr,  naktd  in  the  blood ;  it  is  tinged  by  th^ 
blood,  and  i:s  branches  retain  the  tinge  fome  xszf 
down  the  neck. 

Veuffcns 
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Veuflens  firft  difcovered  this  curious  ftrudure; 
Riciley  denied  it,  and  Haller  at  lad  in  his  turn  con- 
firmed it.  Veuflens  believed  that  the  finus  which 
depolited  this  blood  conveyed  it  away  again.  Haller 
fsLy9  that  this  is  the  peculiar  ofEce  of  that  vein  which 
accompanies  the  carotid  artery,  and  which  is  named 
'  th^  venafodalis  arterise  carotidis.  Ic  was  once  fuppofed 
thar  certain  fmall  arteries  opened  alfo  into  the  finus  ; 
bui  ^    it  has  neither  arteries,  nor  pulfation. 

'TE'fius  we  trace  the  carotid  through  its  canal,  through 
ther  oavernous  finus,  up  to  the  fide  of  the  fella  turcica, 
ar^d  about  to  enter  the  brain,  to  give  off  the  arteries 
of  ^lie  brain.  But  before  we  defcribe  thefe,  it  will  be 
iC3kVy  to  count  fhortly  thofe  little  twigs  which  it  gives 
oflT     in  the  canal  and  in  the  finus. 

nrhe  carotid  artery  feldom  gives  out  arteries  before 
it   «s:iters  the  fkvAl ;  it  is  a  lufus  naturae,  wheh  it  does 
'  haj>|3en  that  the  occipital  or  pharyngeal  arteries  come 
oiT  from  it. 

ITlie  firfl  twig,  which  in  any  cafe  it  gjTves  off^  it 
feTO«times  a  fmall  artery,  which  returns  downwardls 
■^^  ^'ig  with  the  upper  moxillary  nerve* ;  next  a  fmall 
t^Brigr^  accompanied  by  a  branch  from  the  meningeal  ar« 
^^^Tr^  goes  into  the  tympanum  by  way  of  the  aqua  duc- 
^^^  ^allopii ;  and  next,  while  the  artery  is  within  the 
"^us  carvemofus,  it  gives  out  two  little  branches,  the 
^^^    forwards  the  other  backwards,  named  arteriei 

^*     the  RECEPTACULUM, 

'  *  The  little  artery  which  goes  backwards  from  the 
fi*^U5  or  receptaculum  goes  chiefly  to  that  part  of  tht 

*  Tbe  feeond  bitnch  of  the  5th  pur. 

Voi.  n,  X  dura 
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dura  mater  which  covers  the  pofterior  clynoid  pro- 
cefs,  and  which  covers  the  cuneiform  procefs  of  the 
occipital  bone ;  it  gives  twigs  to  the  4th>  5th|  and 
6th  pair  of  nerves  and  to  the  pituitary  gland ;  in 
fhort,  to  all  the  paru  at  the  back  of  the  fella  turcica ; 
it  ends  in  inofculations  with  thofe  twigs  c^  the  verte* 
bral  artery,  which  come  off  from  the  vertebral  befinr 
it  enters  the  fkulL 

2.  The  little  artery  which  comes  out  from  the  recep—  _ 
taculum  to  go  forwards,  arifes  where  the  carotid  i&* 
croffed  by  the  6th  pair,  midakcn  for  a  nerve  by  thdi^r' 
who  fuppofe  that  the  intercoftal  arifes  from  a  hrancli^^ 
of  the  5th  pair.     The  dillribution  of  this  little  arteif^ 
is  nearly  the  fame  with  that  of  the  firiii,  for  it  belongs 
to  the  3d,  4th,  and  5  th  pairs  of  nerves  and  to  the  pi — 
tuitary  gland. 

The  carotid  having  rifen  to  the  anterior  clynoiS* 
procels,  gives  out  there  a  fmall  artery,  no  bigger  thar^ 
a  crow-quill,  which  enters  diredly  into  the  orbitar^ 
hole,  accompanies  the  optic  nerve  into  the  eye,  fur^ — 
nilhes  the  eye,  the  eyelids,  the  mufcles,  and  the  laF-* 
chrymal  gland,  and  fends  out  branches  upon  the  ibre-^ 
head,  viz.  the  frontal  arteries  in  which  it  ends.    Thi^ 
is  a  (hort  hiftory  of  the  ophthalmic  artiry;  whicb^ 
as  it  fumifhes  all  the  arteries  of  the  eye^  muft  be  d»^ 
fcribcd  apart. 


DIVISION  OF  THE  INTERNAL  CAROTID* 

The  carotid,  now  about  to  enter  into  the  hnkm 
divides  at  the  fella  turcica  into  three  arteries  j  one 

P 


tbt  fore  lobe,  another  to  the  middle  lobe^  and  a 
rd  to  form  the  circle  of  Willis.    Thefe  arteries  are 

^^  • 

allyfo  nmnbcred  that  the  communicating  branch 
&±!t  dercribed>  next  the  anterior  artery  of  the 
iim,  and  laftly  the  middle  artery  of  the  brains  Bat 
Kbis  arrangement  no  one  who  is  accuftomed  to  ob- 
^  the  courfe  of  this  artery  can  entirely  approve ;  for 
rjEm  the  carotid  rife^  from  the  fide  of  the  fella  turcica^ 
i  ^v^ides  into  its  three  branches  all  at  once^  in  a  tripod^ 

form :  the  middle  branch  of  the  tripod  is  largeft  | 

next,  which  goes  forwards  to  the  fore  lobe  of  the 

x^'j  is  fmaller ;  the  third)  which  b  the  combiunica« 

:  branch,  going  backwards  to  unite  with  the  vertex 

sutery  and  form  the  circle  of  Willis,  is  the  fmaUeft 
ill.  The  middle  artery  of  the  brain  then  is,  from 
^eat  fize,  to  be  regarded  as  the  trunks 

X.   ARTERIA  MEDIA  CEREBRI* 

^JHE  middle  lobe  of  the  brain  is  leparated  from 
interior  lobe  by  a  very  deep  fulcus  or  furrow^. 
ch  is  named  fissura  sylvii.  This  iiflura  Sylvii  is 
Qicd  by  the  tranfverfe  procefs  of  the  fphenoid  bon^ 
in  other  words,  by  that  very  fharp  line  which  runs 
laterally  from  e;ach  of  the  clinoid  proceifes,  and 
ch  parts  the  fore  lobe,  which  lies  in  the  fhallow 
^  of  the  (kuU  upon  the  orbitary  procefles  of  the 
^tal  bone,  from  the  middle  lobe^  which  is  the 
;eft  of  all,  and  lies  in  the  deepeft  pare  of  the  fkuU 
ixid  the  clynoid  procefles*  The  middle  arT£ry  of 
t  BRAIN  having  rifen  from  the  fide  of  the  fella  tur- 
t»  runs  ftraight  along  this  fofla  Sylvii,  and  is  really 


3o6  OF  THt  ARTERIES 

the  continued  trunk  of  the  carotid  i  it  k  larger  than 
.the  artery  at  the  wrift ;  it  goes  dire&ly  outwards,  fiz. 
/towards  the  temple ;  it  runs  along  the  fbfla  Sylviiy  and 
is  lodged  deep  in  that  cleft ;  where  it  fies  deq^  it 
divides  into  two  great  branches,  one  deep  and  one 
-fuperficial ;   it  gives  fome  branches  to  the  anterior 
iobe^  but  it  is  chiefly  limited  to  the  middle  lobe  of  die  « 
hrain ;  its  branches  to  the  pofterior  lobe,  or  inofcub* 
tions  with  any  branches  of  the  baiilar  artery,  are  com« 
parativcly  few. 

Thus  the  artery  ends  by  pafling  into  the  fubftance 
of  the  brain.  But  nearer  the  fella  turcica  and  before 
it  enters  into  the  fofla  Sylvii,  it  gives  fome  finaU  and 
delicate  arteries;  the  confideration  of  i^hich  leems 
to  be  unimportant  at  firft  view,  but  which  is  rcatty 
nfeful  in  explaining  the  anatomy  of  the  brain,  b 
gives  (mall  twigs  to  the  pituitary  gland,  to  the  optic 
nerve,  to  the  tentorium,  and  efpedally  to  the  pia  ma- 
ter covering  the  bafis  of  the  brain.  Among  thele 
finall  twigs  certain  fets  c^  arteries  make  a  very  diftin* 
guiihed  figure. 

X.  There  is  one  fmall  artery  which  runt  ap  into 
the  anterior  horn  of  the  lateral  ventricle,  and  forms 
that  great  plexus  which  lies  along  the  floor  of  the  ven- 
tricle, named  plexus  choroibes.   This,  then,  is  the 

ARTERY  of  the  choroid  PLEXUS. 

a.  There  is  a  fet  of  arteries,  of  confiderable  num- 
ber,  but  varying  in  refpeft  of  number,  fmall  as  fcw- 
ing  threads,  winch  inofculate  repeatedly  with  each 
other,  and  which  are  fcattered  widely  and  beautifully 
over  the  crura  cerebri  and  bafis  of  the  brain,  forming 
in  the  pia  mater  a  plexus  or  web  of  veflcls.  This  part 

of 
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of  die  pia  mater  b  named  velum  from  its  beauty  and 
delicacy ;  and  this  is  what  Wtpfer,  among  other  older 
authors,  confidercd  as  a  fpecies  at  lead  of  the  rete 
mirabile :  but  that  name  implies  a  peculiar  office,  as 
in  beaftsy  ivhich  this  delicate  net-work  of  veflels  caii- 
notbaye* 

2.  ilRTlRIA  AVTERlOa  CIREBRI. 

Th£  FORE  ARTERY  of  thc  BRAIN  comes  off  from  the 
middle  artery  at  right  angles  nearly ;  for  the  great  or 
middle  artery  runs  diredly  outwards  towards  the 
temple^  while  this  fecond  artery  runs  diredly  for* 
wards  along  the  fore  lobe  of  the  brain.  It  is  named 
fometimes  the  artery  of  the  corpus  cailofum,  becaufe 
that  of  two  great  branches  into  which  it  is  divided 
one  goet  to  that  part  of  the  brain.  The  corpus  cal- 
lofum  (a  mod  abfurd  name  for  any  part  of  the  brain) 
it  the  whke  and  medullary  fubflance  where  the  two 
henuTpherei  of  the  brain  are  joined ;  a  nd  upon  fepa^ 
IMiag  the  two  hemifpheres  with  the  fingers,  the 
CMpus  caUctfom  is  feen  like  a  large  white  arch,  * 
and  the  artery  of  the  torput  callofum  it  feen  alfo 
Itfching  over  its  furface. 

The  anatomy  of  the  arteria  an  terior  cerebri  may  there- 
^e  be  explained  thus :  Firft  it  goes  o(F  at  right  an- 
gles from  the  middle  artery  of  the  brain,  which  it  to 
be  eonfidered  as  the  trunk,  and  there  it  often  gives 
Imidl  twigs  to  the  olfadory  and  optic  neryes :  next 
the  two  anterior  arteries  of  each  fide,  while  they 
00  forwards  as  if  towards  the  criila  galli,  bend  a 
little  fomnrds  each  other ;   they  almoft  meetj  but 

X3      .  ^^ 
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do  not  abfplutely  touch ;  thejr  form  a  communicatiiMt. 
with  each   other9  which   of  courfe  is  czceediiigly' 
ihort^  but  pretty  large.  It  is  this  fhort  comniunicatioiL, 
which  completes  the  circle  of  Willis  at  its  fore  part 
This  crols  communication  betwixt  the  arteries  of  di^ 
pppofite  fides  pafles  juft  before  the  fella  turcica  and- 
pituitary  'gland^  and  exaftly  in  the  middle  it  fend^  oi 
^  artery^  whiqh  goes  down  into  the  third  ven 
and  gives  branches  to  the  fore  part  of  the  fornix  amt^ 
to  the  feptum  lucidum* 

After  this  communication,  both  arteries  rife,  witk. 
|i  large  fweep  along  the  flat  furface  of  that  deep  £— 
vifion  which  the  f4x  makes  betwixt  the  two  hemi-* 
fpheres  of  the  brain ;  there  each  divides  into  its  two^ 
great  branches ;  one  attaches  itfelf  to  the  corpus  cal— 
lofum,  or  that  arch  which  we  fee  upon  holding  aparc 
the  two  hemifpherc); ;  it  arches  along  with  the  corpus 
callofum  fo  as  to  defcribe  a  femicircle ;  it  is  the  larger 
of  the  two  branches  ;  it  is  named  arteria  coRPORiS* 
CALLosi :  the  other  branch  keeps  upon  the  flat  fur- 
face  of  the  brain,  where  the  one  hemifphere  li^s  flat 
upon  the  other,  and  it  rifes  in  a  beautiful  arch  witbia 
the  pi'a  mater,  dividing  into  beautiful  and  very  mi* 
nute  ramifications  before  it  enters  actually  into  the 
fubftance  of  the  brain. 

Thcfe  two  great  branches  of  the  anterior  artery  are 
well  diitingullhed  by  Wepfer  by  the  names  of  arceria 
profunda  and  arteria  fublimis  (the  deep  and  fuper- 
iicial  of  the  anterior  artery),  as  there  it  a  deep  and  a 
fupafidal  branch  of  the  middle  artery.  The  arch  oT 
(he  arteria  anterior  cerebri  overhangs  in  a  manner 
tbi^^tbe  artery  of  the  cptpus  callofum,  and  both  of 

them 
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inofculate  under  the  falx  with  the  arteries  of  the 
fide. 


3.      ARTERIA  COMMUNICANS. 
[E   COMMUNICATING    ARTERY    gOfiS    aS    dircftly 

from  the  middle  artery  as  the  anterior  ar- 
ery  goes,  forwards.  It  is  fmall,  proceeds  backwards^ 
nd  a  little  inwards ;  it  goes  round  the  fides  of  the 
:arpora  mamillaria^  and  is  about  a  quarter  of  an  inch 
n  length  before  it  meets  the  vertebral  artery ;  and 
hough  it  does  give  off*  fmall  twigs^  as  to  the  infundi-. 
I>ttlura9  to  the  optic  nerve,  to  the  crura  cerebri^  and 
Specially  one  of  greater  fize,  to  the  choroid  plexus;  yet 
ill  tl^efe  are  trivial  arteries^  fuch  as  every  trunk  at  the 
t^^K  of  the  brain  gives  off.  It  is  not  its  twigs  that  are 
to  1>^  obfetved>  but  itfelf  only  that  is  important,  as 
forming  one  of  the  largefl:  and  moft  important  inofcu- 
Ittions  of  the  body.  It  unites  the  middle  artery  of  the 
Ly  which  is  the  trunk  of  the  carotid,  with  the 
Tier  artery  of  the  brain,  which  is  the  firft  and 
T«a.tcft  branch  of  the  vertebral  artery. 

*X^liis  anaftomofis  is  the  circle  of  Willis,  too  re* 
^*Mrlcable  not  to  have  been  very  long  obferved ;  it 
'^^^  ^drawn  by  Veflingius  and  by  Cafferius ;  it  is  but 
^  reprefented  by  Bidloo  and  by  Cowper  j  it  is  not 
*y  but  is  right  lined,  and  of  courfe  angular :  it 
very  unequal  fize ;  in  one  body  it  is  large,  in 
'^'^tlier  fmaller,  often  even  in  the  fame  body ;  ic  is 
^^^lar,  the  one  fide  being  large  and  the  other 

*]rhis  inofculation  brings  us  round  to  the  firft  of  the 
*B!rtebral  arteries^  viz.  the  arter^a  posterior  cere* 

X  4  BRi ; 
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BR  I ;  for  the  vertebral  artery  gives  two  arteries  to  di^ 
cerebellum^  and  one  to  the  back  part  of  the  bnus. 


OF  THE  VERTEBRAL  ARTERY. 

The  vertebral  artery,  though  but  the  fecondary  ar- 
tery of  the  head,  is  a  principal  one  of  the  brain,  an 
conveys  a  very  great  proportion  of  blood ;  and  it4i 
turnings  and  windiqg^  before  it  enters  the  (kuil  ate 
a!  mod:  as  particular  as  thofe  of  the  carotid  itfeIC 
The  vertebral  is  among  the  firft  branches  of  the  uil- 
lary  artery^  and  comes  off  from  it  where  it  lies  90l^ 
the  root  of  the  neck.  The  two  lower  ganglions  of 
the  fympathetic;  nerves  lie  over  it,  and  their  threadi 
furround  its  trunk,  making  curious  net-works  rooiki 
it.  The  artery  then  enters  into  the  canal  prepared 
for  it  in  the  tranfverfe  procefles  of  the  vertebra,  com-. 
monly  getting  in  by  the  (5th  vertebra  :  but  in  this  it 
is  irregular,  fometimes  entering  into  the  7th  or  low- 
eft  J  arid  it  has  been  fcen  entering  into  the  upper- 
mod  hole  but  one.  In  this  canal  it  afcends  in  a  dt- 
reft  line  from  the  bottom  of  the  neck  to  the  top ;  but 
like  the  carotid  it  makes  great  contortions  before  it 
enters  the  fkull ;  for  when  it  has  reached  the  fccond 
vertebra,  its  tranfverfe  procefs  being  rather  longer 
than  thofe  of  the  lower  vertebra,  the  artery  is  forced 
to  incline  out\vards ;  and  the  tranfverfe  procefs  of  the 
atlas  or  firft  vertebra  being  ftill  much  longer,  the  ar- 
tery in  paffing  through  it  is  carried  ftill  farther  oul^ 

■»       *  .... 
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wrdt ;  it  it  forced  to  make  a  very  fudden  tura^  and 
i«  quite  ezpofed.  When  the  artery  has  palfed  through 
the  tranfverfe  procefs  of  the  atlas,  it  makes  anbtber 
very  fudden  turn,  lies  flat  upon  the  circle  of  that  ver* 
ld)ra,  fo  as  to  make  a  large  hollownefs  or  groove  up* 
on  the  bone,  and  then  it  enters  the  foramen  magnum 
hf  rifing  in  a  perpendicular  diredlion ;  and  then  again 
it  bends  and  inclines  forwards,  laying  flat  along 
the  cuneiform  procefs  of  the  occipital  bone,  where  it 
Ibon  meets  its  fellow,  and  tlie  two  uniting  form  the 
bofilar  artery. 

This  baiilar  artery  lies,  ^th  regard  to  the  bone,  up- 
on the  cuneiform  procefs  of  the  os  occipitis,  and  runs 
along  it  from  the  foramen  magnum  to  the  fella  tur^ 
oca :  with  regard  to  the  brain,  it  lies  upon  that  great 
tubercle  which  is  named  the  tuber  annulare  or  pons 
Varolii ;  as  it  lies  upon  the  tuber  annulare,  it  marks  it 
with  a  large  furrow ;  and  as  it  goes  along  in  one 
great  trunk,  it  gives  out  from  each  fide  little  arteries, 
which  belong  to  this  tuber  annulare.  Thefe  alfo  make 
fmaller  furrows  on  it  furface. 


The  vertebral  artery  has,  like  the  carotid,  its  three 
great  branches. 

I.   ARTERIA  CEREBELtl  fOSTBRlta. 

The  POSTERIOR  artery,  or  lower  artert  of  the 
OEREBELLUM,  is  fiuall  and  not  regular.  It  comes  off 
from  the  bafilar  artery  either  immediately  after  the 
mion  of  the  vertebrais^  or  fi:om  the  vertebral  artery 

immediately 


314  O'  THE  VERTEBRAL  ARTERT* 

immediately  before  the  union.     It  is  oftea  fmalkr  ni 
one  fide  than  on  the  other,  and  fometlmeft  it  is  iraot* 
ing  on  one  fide.    It  moves  downwards  in  a  fort  of  re?. 
trograde  courfe  betwixt  the  acceflbry  nerve  of  Willii 
and  the  group  of  fibres  which  form  the  eighth  paitt 
and  dives  in  betwbct  the  certbellum  and  the  mednlkt^ 
oblongata.    Its  larger  branches  fpread  out  upon  the. 
pia  mater,  and  then  enter  into  the  medullary  fubftancft 
They  belong  to  the  cerebellum,  to  the  fpinal  marrow^ 
and  fome  of  them  to  the  pons  Varolii.    But  diere  ard 
alfo  fmaller  and  particular  twigs,  as  twigs  to  the  eighth 
and  ninth  paurs  of  nerves :  one  alfo  which  enters  into 
the  fourth  ventricle^  to  form  a  fort  of  velum  or  cho-^ 
roid  plexus  there :  and  as  this  pofterior  artery  winds 
dbwnwards  under  the   cerebellum,   it   gives  many 
branches  about  the  vermis,  and  fmall  twigs  which  roa 
betwixt  the:  lower  point  of  the  pons  Varolii  and  the 
pyramidal  bodies. 

Next  the  arteria  basilaris  proceeds  forwards 
along  the  pons  Varolii  in  one  great  trunk :  now  the 
pons  Varolii  is  juft  the  tuberofity  produced  by  the  crura 
cerebri  and  cerebelli>  meeting  and  uniting  to  form  the 
fpinal  marrow.  The  corpora  olivaria  and  pyramida* 
Ua  are  juil  two  bulgings  at  the  root  of  the  fpinal  mar- 
row ;  and  as  every  great  artery,  whatever  its  dcftina- 
tion  may  be,  gives  twigs  to  thofe  parts  which  it  pafles 
over,  fo  does  the  bs^filar  ai'tery  ^  giving  twigs  firft  to 
the  corpora  olivaria  and  pyramiJalia,  next  to  the  cru- 
ra cerebelli  and  to  the  crura  cerebri ;  and  as  it  runs 
along  the  pons  Varolii  it  diftributes  little  arteries  to.it- 
from  right  to  left.  Thefe  little  arteries  alfo  mark  the 
fides  of  the  pons  with  fmall  furrows^  which  are  fees 
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mhok  the  arteries  are  difle&ed  away.  One  of  the& 
tranfverle  arceriesj  long^  than  the  reft>  looks  like  anop^ 
cber  pofterior  cerebri.  Ic  goes  to  the  feventh  pair,  or 
Ruditory  nerve^  in  the  following  way :  The  feyenth 
pair  of  nerves  proceeds  from  the  back  part  of  the  pons 
Varolii ;  ^d  as  it  goes  forwards^  the  two  nerves  which 
it  confifts  of,  viz.  the  portio  dura  and  the  portio  mol- 
lis,  are  lieparated  j&om  each  other  by  a  fmall  an4  very 
|>eaciful  artery  which  (hoots  in  betwixt  theni)  and  en^ 
ter$  along  with  them  intp  the  ear.  The  bafilar  artery 
Stlfo  gives  twigs  to  the  fifth  apd  fixth  pairs  of  nerves, 
^hich  arife  from  the  fore  part  of  the  pons^  as  th$  fie^ 
venth  pair  arifes  from  behind. 

Arrived  at  the  fore  part  of  the  pons  Varolii^  the 
vertebral  artery  gives  off  almofl:  at  one  pQint  four  grea( 
mteries,  two  to  the  right  hand-  and  two  to  the  leftv 
Tbefe  arc  tb.e  ^interior  cerebelU  ;md  th^  ppfterior  ce^ 
rpbri, 


2.   ANTERIOR  CEREBELLI. 

The  anterior  artery  of  the  cEREBfiLLuM,  or  the 
lipp^  artery  as  it  is  called,  goes  off  at  right  angles 
from  the  bafilar  artery,  and  bends  round  the  crura  ce* 
rebri  to  get  to  the  cerebellum.  It  gives  its  branchei 
firft  to  the  crura  cerebelli,  to  the  cerebellum,  and  to 
the  vermis.  Secondly,  There  is  a  greater  artery  go- 
ing over  all  the  upper  part  of  the  cerebellum,  (where 
it  lies  under  the  brain),  and  alfo  another  which  keeps 
doler  to  the  brain  than  to  the  cerebellum,  branches 
over  that  velum  or  delicate  part  of  the  pia  mater  which 
11  fitterpofed  betwixt  tb9  cerebellum  and  br»io ;  and 

going 
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going  along  it  fuppKes  die  crun  cerdm>  and  anifei 
at  laft  at  the  place  of  the  nates,  teftes,  and  pinead  gland^ 
and  attaches  itfelf  to  them.  Some  of  tbe^-  twigs  go 
down  into  the  fourth  ventricle. 


3.   ARTEHIA  POSTERIOR  CEREBRI. 

The  FOSTERiok  aktert  of  the  brain  goes  off  im* 
mediately  after  this,  is  like  it,  runs  parallel  with  ic, 
b  larger,  goes  to  the  pofterior  lobe  of  the  brain^  and 
receives  near  its  root  the  comrnunicating  artefy  from 
the  carotid,  which  forms  the  ciicle  of  WilKs.  Where 
this  pofterior  cerebri  and  the  anterior  cerebelli  run  pa^ 
rallel  with  each  other,  the  third  pair  of  nte^es  rilet 
betwixt  them.  The  pofterior  cerebri  firft  gives  a  fmatt 
twig  on  either  fide  to  the  bottom  of  the  third  ventricle, 
which  runs  fo  far  forwards  as  to  give  branches  to  the 
thalami,  centrum  geminum,  infundibulum,  and  to  the 
crura  fornicis.  Then  the  main  artery  bending  like 
that  laft  defcribed  round  the  crura  cerebri,  and  pailing 
deep  into  the  great  divifion  betwixt  the  cerebellum 
and  brain,  arches  upwards  towards  the  back  lobes 
of  the  brain  ;  but  before  it  arrives  there,  it  gives  firft 
fmall  twigs  to  the  criifa  cerebri,  and  then  another  noca* 
ble  artery  (though  (mail)  deftined  for  the  internal  fur* 
faces  of  the  ventridest  lliisis  a  chief  artery  of  the  cfao« 
roid  plexus ;  it  enters  the  lateral  ventricle  by  the  pof* 
terior  born ;  goes  along  with  the  comu  amonis  ;  helps 
to  form  the  choroid  plexus ;  faiofculates,  of  coorfe^ 
with  the  choroid  arteries  from  the  carotid ;  and  twigs 
alfo  go  from  this  artery  to  the  nates,  feftes,  and  pineal 
^tandy  or  m  Mher  words,  ta  the  velum  wMdi  &]»^ 

fsjtei 
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tates  the  cerebellum  from  the  brain,  which  clofes  the 
ventricle  behind,  and  which  covers  the  pineal  gtand, 
and  is  a  membrane  or  velum  to  it  alfo ;  the  pineal 
gland,  nates,  and  teftes,  being  fituated  neither  in  any 
of  the  ventricles,  nor  on  the  furface  of  the  brain,  but 
betwixt  the  fur£aices  of  the  brain  and  cerebellum, 
where  the  one  lies  upon  the  other.    ' 

After  this  fecond  branch  to  the  internal  forfaces, 
the  great  trunk  of  the  pofteridr  cerebri  branches  pro- 
fufely  like  a  tree  all  over  the  back  part  of  the  braun, 
inofculating  forwards  with  the  middle  artery  of  the 
brain,  and  alfo  with  the  artery  of  the  corpus  cal- 
lofum. 

Thus  is  the  whole  brain  fupplied  with  blood  ;  and 
next  in  order  come  the  arteries  of  the  fpinal  marrow* 


$•   a.   OF  rUE  ARTERU8  OP  THE  SPINAL  MARROW. 

I  HAvs  mentioned  none  of  thofe  fmaller  arteries 
iMrfaich  die  vertebnd  gives  off*  before  entering  the  ftuU, 
becaufe .  being  deftined  chiefly  for  the  fphttl  marruw 
they  belong  to  this  fecond  clafs. 

The  vertebral  artery,  as  it  mounts  along  its  canal  to- 
^rards  the  head,  gives  at  each  ftep,  or  as  it  pafTes  each 
vertebra,  a  delicate  twig;  thefe  Kttle  arteries  paft 
PUxQu^h  the  intervertebral  ipaces^  go  to  the  deepei; 

mufcles 
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mufcles  of  the  neck^  and  inofcalate  with  the  thyraci 
and  cervical  arteries*    In  13^  manner,  other  finall  ir^ 
teries  go  inwards  to  the  fpinal  marrow  at  the  plac^ 
where  each  nerve  comes  out.    They  enter  into  th^ 
{heath  of  the  fpinal  marrow^  and  inofculate  with  th^ 
chief  arteries  of  the  medulla  fpiaalis* 

As  the  vertebral  pafles  through   the  atlas,   hntlifc 
above  and  below  that  bone  it  gives  out  much  largeir* 
arteries  to    the  mufcles,  as  to  the  redi,   tracheb^-s- 
mafloideus,  and  complexus,  inofculacing  largely 
the  occipital  artery :  often  there  is  at  this  point 
large  and  particular  artery  going  out  to  the.  back 
the  neck. 

Again,  as  the  vertebral  pafles  through  the 
cipital  hole,  it  gives  out  a  little  arteiry,  which 
companies  the  tnmk  itfelf  up  through  the  ibrameiK 
magnum,  and  goes  to  that  part  of  the  dura  mater  whidB. 
covers  the  cuneiform  procefs,  and  there  it  inofculate* 
with  the  twig  of  the  carotid,  which  enters  along  witla. 
the  jugular  vein.  This  is  the  pofterior  artery  of  the 
dura  mater. 

Next  come  the  arteries  of  the  fpinal  marrow,  the 
anterior  of  which  comes  out  from  the  trunk  of  the 
vertebral  artery  ;  the  pofterior  (though  it  alfo  fome-- 
times  comes  off  from  the  vertebral  before  the  bafilar 
is  formed)  more  commonly  comes  off  from  the  pofte^ 
rior  cerebelli. 

1.  ART£RIA  ANTERIOR  MEDULLiB  SPINALIS. 

Th£  ANTERIOR  ARTERY  of  the  fpinal  marrow  is  the 
larger  of  the  two.  It  was  difcovered  firfl  by  Willis ;  <p 
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Aad  been  looked  upon,  till  the  time  of  Veuflens,  as  a 
nes*ve  accompanying  the  fpinal  marrow ;  becaufe,  when 
eixxpty  of  blood  and  uninjedcd,  it  is  white,  and  not 
Uf^likc  a  nerve.    This  fpinal  artery  begins  within  the 
Ikmsll   by  two  branches^  which  unite  as  they  proceed 
dcprvim  the  fpinc.     Thefe  two  branches  arife  one  from 
eaoli  vertebral  artery,  at  the  very  point  where  the  ver<- 
tebraJs  are  about  to  unite  to  form  the  bafilar  trunk : 
eacli.   artery  pafles  down  its  own  fide  of  the  fpinal 
marrow,  betwixt  the  corpora  olivaria  and  the  corpora 
pyrasnidalia ;  each  artery,  before  it  leaves  the  (kull, 
g^ves  twigs  to  the  tuber  annulare,  and  to  the  pyrami- 
dal a.iid  oval  bodies,  for  they  are  the  beginnings  of  the 
fpinaJ  marrow;  and  foon  after  emerging  from  the 
ikull  ^,  the  two  fpinal  arteries  join  fo  as  to  form  one 
anterior  fpinal  artery.    This  joining  is  ufually  at  the 
.    top  €>f  the  neck,  or  rather  within  the  ikuU,  but  fome-. 
times  fo  low  as  the  lad  vertebra  of  the  back.   Almoft 
always  they  join  within  the  head  or  near  it  j  and  the 
Mter-ior  fpinal  artery  which  they  form  defcends  along 
^oe  fjpixial  marrow  in  a  furrow  which  it  forms  for  itfelf. 
•*^    peculiar  office  of  this  artery  is  to  fupply  the  fpi- 
^^1  xz^sirrow  and  its  (heath,  which  it  does  by  fend- 
'%  comtinual  branches  into  the  fubftance  of  the  fpinal 
**^arroxiir .  while  other  branches  go  into  the  iheath  it- 
^^>    ^dd  pafs  out  from  the  fpinal  canal  along  with 
^*^    ^xcrves  which  go  out  from  the  fpinal  marrow,  ac- 


artery  which  accompames  the  ninth  pair  or  lingual  nerve« 
firom  the  anterior  fpinal  artery. 

companied 
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companied  by  little  proceflfes  of  the  (heath,  tritich  are 
aumed  procefli  denticulati. 

But  this  arury,  being  extremely  fmall,  would  be 
foon  exhaufted»  were  it  not  reinforced  whb  fmall  ar* 
teries  coming  into  the  iheath :  thefe  pals  through  the 
vertebral  interftioes  into  the  ipinal  canal^  and  arc  de- 
rived from  every  artery  that  palSet  near  the  fpine. 
Thua  in  the  neck  the  fpinal  artery  reeehres  twigi 
hom  the  vertebral  arteries,  and  from  the  thyroid  juid 
cervical  arteries }  in  the  back  ic  receives  twigs  tery 
regularly  from  each  of  the  intercoftal  arteries,  and  it 
receives  its  twigs  from  the  lumbar  arteries  when  it  ha 
got  down  as  bw  as  the  loins. 

But  this  J^inal  artery  which  is  continually  dUm- 
nifhing,  at  laft  fails  in  the  loins ;  and  where  the  cauda 
equina  b^ns,  viz.  in  the  canal  of  the  os  facruro,  the 
medulla  is  no  longer  fupplied  by  a  fpinal  artery,  bdc  by 
die  fmall  branches  of  the  facral  arteries,  which  enter 
by  the  ten  holes  of  the  facrum. 

Of  thofe  adventitious  branches  which  reitiforce  the 
artery  of  the  fpinal  marrow  as  it  defcefids  through  the 
^ine,  each  gives  feveral  other  branches ;  they  give  twigs 
to  the  mufcles  of  the  fpine,  twigs  to  the  fubftance  of 
the  vertebrae  themfelves,  twigs  to  the  (heath  of  the 
fpinal  marrow ;  and,  finally,  twigs  which  inotcolate 
with  the  fpinal  artery,  and  which  fink  into  the  ner- 
vous fubftance  to  nourifli  it. 

%.  ARTERIA  8FINALU  POSTERIOR* 

The  PosTSRioR  spinal  artery  differs  in  all  eflfcn* 
tial  points  from  the  anterior :   Firft,  There  are  two 

pofterior 
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pofterior  fpinal  arteries  which  arife,  not  from  the  bafilar 
or  vertebral  arteries  like  the  anterior,  but  ufually 
from  the  arteria  anterior  cerebri ;  and  they  are  fmaller 
than  the  anterior  fpinal  artery :  Secondly,  Thefe  two 
arteries  give  fniall  twigs  to  the  bottom  of  the  fourth 
ventricle,  and  then  go  round  from  the  fore  to  the  baclj 
part  of  the  medulla  oblongata ;  but  there,  inftead  of 
uniting  like  the  beginnings  of  the  anterior  artery,  they 
continue  fcparate,  run  down  the  fpinal  marrow  as  two 
diflinft  arteries,  with  very  frequent  inofculations 
betwixt  them.  This  artery  is  alfo  unlike  the  other  in 
rcfpefl:  of  its  termination,  for  it  difappears  at  the 
fecond  vertebra  of  the  loins.  Its  inofculations  with 
the  arteries  from  without  are  very  free. 


$•    3*    ARTERIES  OF  THE  EYE. 

The  arteries  of  the  eye  come  from  one  branch 
only,  the  ophthalmic  artery,  the  branch  which  the 
carotid,  -when  it  touches  the  anterior  clynoid  procefs, 
fends  into  the  orbit  along  with  the  optic  nerve.  But 
Imall  as  this  original  artery  is  (no  bigger  than  a  crow- 
quill),  the  fyftem  of  arteries  which  arifes  from  it  is 
very  great ;  whether  we  confider  their  nuaiber,  the 
irregular  parts  which  they  fupply,  or  the  great  inof- 
culations which  they  form  even  with  the  outward 
^arteries  of  the  nofe  and  face. 

VoL^Uj  I  Thefe 
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Thefe  are  reafons  for  feiting  this  order  of  arteries 
apart ;  and  even  with  all  poffible  care  in  the  arrange- 
ment, ic  is  not  eafy  to  deliver  an  orderly  intelligible 
hiftory  of  this  artery.  The  ophthalmic  artery  fup- 
plies  not  only  the  eye  itfelf,  i.  e.  the  globe,  but  it 
fupplies  alfo  all  the  apparatus,  if  I  may  fo  call  it,  of 
the  eye,  i.  e.  the  mufcles,  the  lachrymal  gland,  the 
eye-lids,  and  even  the  forehead  and  nofe. 

ift.  It  fends  a  great  branch,  which  leaves  the  oph- 
thalmic artery,  and  takes  its  ov/n  courfe  outwards  aad 
upwards  along  the  eye,  to  fupply  the  lachrymal  gland 
where  it  is  exhaufted.    2dly,  The  ophthalmic  fuppliei 
the  eye  itfelf,  both  by  that  artery  which  enters  into 
the  centre  of  the  optic  nerve,  called  arteria  centralis 
retinae,  and  alfo  by  other  arteries  which  arc  named 
the  ciliary  arteries ;  becaufe  they  go  onwards  to  the 
fore  part  of  the  eye,  where  the  ciliary  circle  is.    3dly, 
The  mufcles  are  fupplied  by  an  artery  which  comes 
from  the  fame  place  nearly  with  thofe  ciliary  arteries. 
4thly,  There  are  two  arteries  which  go  down  through 
holes  in  the  focket  into  the  bones  and  cavities  of  the 
nofe ;  and  thefe,  as  they  perforate  chiefly  the  a^hmoki 
bone,  are  named  ^ethmoidal  arteries.  5thly,  andlalUyy 
Thofe  arteries  which  go  out  upon  the  forehead  and 
nofe  are  fo  direftly  from  the  trunk  of  the  ophthalmic 
artery,   that  they  mud  be  regarded  as  the  termihadoa 
of  it.     This  is  the  fyftem  of  veflels  which  comes  now 
to  be  defer ibed,  and  this  is,  perhaps,  the  beft  order 
for  the  Sefcription. 


FIRST 
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FIRST  ORDER. 


I.    ARTERIA  LACHRVMALIS* 

The  LACHtt.YMAL  ARTERY  IS  the  firft  branch  of  the 
ophthalmic ;  but,  in  order  to  know  its  place  correftly, 
wc  muft  firft  obferve  how  the  ophthalmic  artery  enters 
the  eye.  It  comes  off  from  the  carotid,  where  that 
artery  touches  the  clynoid  procefs;  and  is  fo  clofe 
upon  the  procefs^  that  the  fetting  off  of  the  ophthalmic 
is  almoft  covered  by  that  projefUon.  It  then  dives 
under  the  optic  nerve,  and  appears  on  the  outer  fide 
of  it ;  and  as  the  artery  goes  along  through  the  orbit, 
it  makes  a  fpiral  turn  till  it  completely  farrounds  the 
nerve. 

The  lachrymal  artery  goes  off  from  the  ophthalmic  ^ 
immediately  after  entering  the  orbit  *,  though  fome- 
times  it  arifes  from  the  artery  of  the  dura  mater ;  and 
then  it  enters  by  the  foramen  lacerum,  which  is  the 
next  opening  to  the  optic  hole.  It  goes  off  from  the 
ophthalmic  about  two  or  three  lines  after  it  has  entered 
the  focket.  It  goes  all  along  the  outer  fide  of  the 
orbit,  becaufe  the  lachrymal  gland  lies  in  the  outer 
corner  of  the  eye.  When  it  reaches  the  gland,  it  is 
branched  out  and  entirely  expended  upon  it,  except 
that  it  fends  fome  fmall  twigs  forwards  to  the  eyelid. 

*  Sometimes  it  goci  off  one  oi;  two  linei  before  the  ophthalmic 
CBtcri  the  optic  bolci  fometimes  From  the  middle  of  the  artery. 

Ya  Of 
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Of  thefe  vagrant  branches,  one  twig  goes  to  the 
periofleum  of  the  orbit,  perforates  the  cheek  bone,  and 
fo  gets  into  the  hollow  of  the  temple,  inofculating  with 
the  deep  temporal  artery  ;  while  another  little  branch 
goes  to  the  tarfus  of  the  upper  eyelid,  and  another  to 
the  tarfus  of  the  lower  eyelid,  and  thus  ends  the 
lachrymal  artery. 


SECOND  ORDER. 

In  the  fecond  order  are  included  the  arteries  which 
go  to  the  eye  itfelf,  viz.  the  arteria  centralis 
RETiN-ffi,  and  the  ciliary  arteries;  of  which 
arteries  there  is  none  more  curious  than  the  arteria 
centralis  retinse. 

I.  arteria  centralis  retwje. 

This  artery  is  fo  named  becaufe  It  perforates  the 
optic  nerve,  runs  up  through  its  very  centre  or  axis, 
enters  into  the  caviiy  of  the  eye  through  the  very 
centre  of  the  optic  nerve,  and  fpreads  its  branches  all 
over  the  retina.  It  ufually  arifes  from  the  ophthal- 
mic artery,  where  it  turns  in  the  middle  of  the 
orbit  over  the  upper  part  of  the  optic  nerve  ♦ ;  it 
plunges  into  the  nerve;  and  this  artery,  or  rather  the 
artery  and  vein,  both  (for  the  vein  accompanies  it) 
make  fo  large  a  canal  in  the  centre  of  the  optic  nerve^ 

^  It  may  be  found  anfing  from  the  ciUanr  ajtenes,  or  focnetiinai 
firom  the  mulcular* 

that 
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that  it  ftands  quite  open  and  gaping  when  the  nerve 
is  cut  acrofs ;  and  was  long  known  to  the  older 
anatomifts  by  the  name  of  porus  opticus,  before  the 
meaning  of  this  orifice  or  hole  was  underftood. 

When  this  artery  arrives  within  the  eye,  it  branches 
out  moft  jDeaiitifully  upon  the  retina.  The  angles 
and  mefhes  which  this  artery  makes  give  the  name  of 
retina  or  net-like  to  the  whole ;  for  the  pulpy  part  of 
the  optic  nerve  expands  into  a  very  thin  and  delicate 
web  which  refembles  mucus.  This  web  has  all  its 
flrength  from  thefe  branches  of  the  central  artery. 
The  branches  of  the  artery,  and  the  mucus-like  ex- 
panfion  of  the  nerve,  lie  in  two  feparate  layers ;  and 
hence  fome  anatomifts  reckon  the  retina  a  double 
membrane. 

The  arteria  centralis  having  given  off  fidewife  thefc 
innumerable  branches  to  the  retina,  ftill  goes  forwards, 
plunges  through  the  fubftance  of  the  vitreous  humour, 
does  not  ftop  till  it  arrives  at  the  back  part  of  the  lens, 
and  is  of  courfe  the  arti- ria  centralis  oculi,  the 
central  artery  of  the  eye  itfclf.  This  central  artery 
can  no  more  be  feen  in  the  adult  eye  than  the  arte- 
ries of  an  unprepared  bone ;  but  by  injecting  the 
fmall  arteries  of  the  eye  of  a  foetus,  of  a  flink  Calf,  or 
of  any  young  animal,  the  arteria  centralis  oculi  is 
found  to  diftribute  its  branches  in  the  following  way ; 
As  it  goes  forwards  through  the  centre  of  the  eye- 
ball, it  gives  off  its  delicate  arteries  from  fide  to  fide, 
which  go  along  the  partitions  of  the  vitreous  humour 
(for  the  vitreous  humour  is  divided  everywhere  by 
fnembranes  into  fmall  honeycomb-like  cells).    Tbefe 
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crofji  arteries  inofculatq  with  thofe  of  the  retina,  and 
^re  plainly  the  arteries  which  fecrete  and  fypport  th? 
vitreous  humour.     The  central  artery  ftops  when  it 
comes  to  the  back  of  the  lens :  it  is  fcattered  in  a 
radiated  form,  rs  if  by  the  refinance,  into  a  great  many 
branches.     Thefe  branches  go  round  all  the  capfule 
of  the  lens,  and  meet  again  on  its  fore  part ;  where, 
uniting  into  one  or  more  fmall  arteries,  they  paii 
onwards  into  the  opening  of  the  pupil,  and  help  to. 
form  that  membrane  which  ifi  the  foe(us^  (h\its  out  the 
hghts  prote£U  the  eye,  and  vanifhes  very  gradually. 

So  the  arteria  centralis  retinae  pa0es  firfl  (hrough 
the  centre  of  the  optic  nerve ;  next  through  the  centre 
of  the  vitreous  humour;  next,  after  going  round 
the  capfule  of  the  lens,  it  paffes  through  the  pofteriof 
chamber  of  the  aqueous  humour,  and  terminates  in 
the  centre  of  tl)e  pupil.  But  as  thefe  Ia(l  arteries, 
viz.  of  the  pupil,  yanifli  fooq  after  birth,  we  may  con- 
fider  the  central  artery  as  ending  in  inofculations 
yiih  thofe  arteries,  which  coming  upwards,  along  the 
fides  of  the  eye  along  with  the  retina,  forni  a  ftrong 
circle  of  arteries  at  the  root  of  the  ciliary  procefs. 

2.    ARTERIiE  CILIARE8. 

The  ciliary  circle  h  known,  upon  looking  outv^ardly 
at  the  eye,  by  that  white  line  which  borders  the  iris, 
and  feparates  the  iris  or  coloured  part  of  the  eye  from 
the  white  or  colourlefs  part.  That  circle  marks  the 
place  where  tjiere  is  a  great  concourfe  of  arteries.  Jhc 
pprpus   ciliare,  or  ciliary  body,   js  the  part  widiii» 

the 
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• 

the  eye  which  lies  flat  upon  the  fore  part  of  the 
vitreous  and  cayltalline  humours,  which  is  like  a 
fccond.  iris  behind  the  firft,  which  is  extremely  vafcu- 
lar,  and  correfponds  with  the  ciliary  circle  withour. 
This  co^-pus  ciliare  is  radiated  (that  is  a  confequence 
of  the  peculiar  order  and  arrangement  of  its  veflels, 
which  TMTi  in  rays  from  the  ciliary  circle,  /.  e.  from 
the  circumference  towards  the  centre).  Thefe  radii 
coming  from  the  ciliary  circle  are  called  the  ciliary 
proceflcs  ;  fo  that  the  ciliary  circle,  corpus  ciliare^ 
and  ciliary  procefles,  are  all  parts  of  the  fame  vafcu- 
lar  organ.  This  is  the  part  of  the  eye  to  which  all 
thofe  arteries  go  which  are  next  to  be  defcribed. 

I.  Two  arteries  of  confiderable  fize  go  oflf  from  the 
fides  of  the  ophthalmic  artery :  thefe  go  along  the  fides 
of  the  optic  nerve ;  they  go  towards  the  ball  of  the  eye  ; 
and  the  one  on  the  outer  fide  of  the  eye  is  named 
EXTERNAL  CILIARY  ARTERY,  that  on  the  inner  fide 
of  the  optic  nerve  is  named  the  internal,  ciliary. 

9.  Thefe  two  divide  themfelves  again  into  two  fub- 
ordinate  branches :  one  of  them  as  foon  as  it  touches 
the  eye,  that  is,  jufl:  beyond  the  implantation  of  the 
optic  nerve,  enters  its  fubftance,  and  is  fpread  out  on 
its  choroid  coat  in  a  great  number  of  branches,  which 
are  named  ciliares  breves,  the  fliort  ciliary  arte- 
ries: the  other  goes  further  forward  upon  the  eye 
before  it  enters,  and  even  after  it  enters  it  dill  goes 
forwards  to  the  very  fore  part  of  the  eye  before  it 
divides ;  hence  named  citiARES  long^. 

3.  The  anterior  ciliary  arteries  are  fome 
fmall  and  uncertain  branches,  which  come  fometimes 
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from  one  fource,  fometimes  from  another,  but  moft 
commonly  from  the  mufcular  branches ;  and  they  go 
along  with  the  m\ifcles,  and  confequently  enter  the 
€ye  at  its  fore  part  juft  where  the  refti  mufcles  arc 
inferted.  But,  though  fmall,  thefe  anterior  ciliary 
arteries  are  of  confiderable  number. 

From  the  places  at  which  thefe  feveral  arteries  enter 
the  ball,  one  might  guefs  a  priori  how  the^  will  be 
diftributed  through  its  coats. 

Firft,  The  fhort  ciliary  arteries  do  not  all  of  them 
arifc  from  the  ciliary  trunk  j  but  of  this  great  num-i 
ber  of  very  fmall  arteries,  many  arife  from  the  muf- 
cular branches.  As  foon  as  they  touch  the  eyeball, 
they  enter  into  it  near  the  infertion  of  the  optic  nerve, 
pafs  through  the  fclerotic  coat  (leaving  for  its  nou* 
rifhment  a  few  twigs) ;  they  divide  fo,  that  juft  after 
they  have  entered,  we  can  count  twenty-five  or  thirty 
all  round  the  root  of  the  optic  nerves,  which  go 
forwards  in  a  radiated  form,  and  are'  completely  dif  • 
fufed  upon  the  choroid  coat,  which  they  cover  vnxh 
an  inner  membrane,  or  rather  tiflue  of  veflels,  named 
lapetum,  or  tunica  Ruyfehiana.  This  coat  of  veflels 
lines  the  choroid  all  the  way  forward  to  the  lens, 
goes  ftill  onwards  to  the  fore  part  of  the  lens ;  and 
then  turning  down  upon  the  lens  at  right  angles,  it 
meets  with  the  anterior  veflels,  and  forms  the  ciliary 
circle,  and  the  ciliary  procefles  or  radii,  which  are 
about  thirty  j  fo  that  the  fliort  ciliary  arteries  having 
formed  about  thirty  branches  in  entering  at  the  back 
part,  they  now  terminate  by  a  like  number  at  the  fore 
part,  of  the  eye.    A  few  twigs  go  ftill  forward  upon 

the 
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the  uvea  and  iris,  fo  as  to  make  a  very  important  cofi^ 
ne£Uon  of  all  the  vafcular  parts  of  the  eye. 

Secondly,  The  longer  ciliary  arteries  enter 
the  fclerotic  a  little  further  forward,  penetrate  at  a 
greater  diftance  from  the  optic  nerve,  they  penetrate 
the  fclerotic  a  little  before  its  middle ;  but  dill  they 
continue  entire,  or  they  give  but  very  fmall  branches. 
When-  they  approach  the  ciliary  circle,  they  divide 
into  two  or  three  long  arteries,  which  go  off  at  righ( 
angles,  embracing  a  correfponding  quarter  of  the 
ciliary  circle :  from  thefe  arms  their  branches  meet 
each  other,  and  are  now  joined  both  by  the  (horter 
ciliary  arteries  and  by  the  anterior  ciliary  arteries^ 
by  which  conjun£Uon  an  arterial  circle  is  formed^ 
isvhich  correfponds  with  the  outer  circle  of  the  uvea^ 
and  is  called  the  out^r  ciliary  circle  :  this  agaia 
fends  radii  of  veffels,  perhaps  thirty,  inwards,  which 
meeting  form  a  fecond  circle,  the  inner  ciliary 

CIRCLE. 

Thirdly^  The  anterior  ciliary  arteries  again  enter 
the  eye  at  its  fore  part,  and  immediately  unite  with 
thefe,  as  has  juft  been  explained  ;  they  help  to  form 
the  ciliary  chcle,  which  is  the  great  conjunction  of  all 
^he  internal  veffels  of  the  eye. 


s 

\  THIRD  ORDER, 

In  this  order  are  included  the  muscular  arteries, 
Vhich  are  the  lead  regular  of  all  the  branches  of  the 
pphthalmic  artery.    From  one  or  other  branch  of  thie 

ophthalmic 
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Ophthalmic  there  generally  arife  two  mufcular  arte- 
ries ;  the  one  for  the  upper,  the  other  for  the  lower 
mufcles. 


J.   ARTERIA  MUSCULARIS  SUPERIOR. 

The  upper  muscular  artery  confifts  of  fmal! 
twigs,  which  go  chiefly  to  the  levator  palpebrae  and 
reAus  fuperior;  and  thefe,  though  they  fometiines 
arrfe  as  two  fmall  twigs  from  the  ophthalmic  artery 
itfelf,  yet  in  general  come  off  rather  from  that  artery 
which,  as  it  goes  out  by  the  fupra-orbitary  hole, 
is  named  the  fupra-orbitary  artery.  Thefe  mufcular 
branches  of  the  fupra-orbitary,  then,  fupply  the  upper 
mufcles  of  the  eye,  as  the  levator  palpebral,  the 
cbliquus  major,  the  redus  fuperiorj  and  the  fclerotic 
or  outer  coat  of  the  eye. 


2.    ARTERIA  MUSCULARIS  INFERIOR. 

The  towER  muscular  artery  is  very  generally 
ap  independent  artery,  and  pretty  largie.  It  comes 
cflf  from  that  part  of  the  ophthalmic  artery  where 
it  is  giving  off  the  ciliary  arteries.  This  mufcular 
branch  is  large  enough  to  give  off  fometimes  the 
arteria  centralis  retinae,  and  often  fomc^f  the  fhort 
ciliary  arteries  arife  from  it ;  it  is  fo  |6ng  as  even  to 
Teach  the  lower  eyefid.  The  mufclesj^hich  it  fupplies 
arc  alt  thofe  which  lie  on  the  lowqf  part  of  the  eye, 
as  the  deprimens  oculi,  abducens  oculi,  obliquus 
minor.  It  alfo  gives  variable  twigs  to  the  fclerotica,  the 

optic 
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optic  nerve,  the  periofteum  of  the  orbltj  stud  fomc- 
Cimes  to  the  adnata  and  lower  eyelid. 


FOURTH  ORDER, 

The  fet  of  arteries  which  (land  next  in  order  are 
thofe  which  go  down  into  the  nofe  through  the  aeth- 
mcndal  bone,  w}ience  they  are  named  aethmoidal 
arteries.  The  ethmoidal  arteries  are,  like  the  other 
branches  of  the  ophthalmic,  pretty  regular  in  their 
deftination,  but  far  from  being  riegujar  in  the  manner 
in  which  they  arife, 

I.    ARTERIA  -ffiTHMOIDALIS  POSTERIOR. 

The  posterior  ethmoidal  artery  is  fo  named 
becaufe  it  paffes  through  the  pofterior  of  two  holes 
wh;ch  are  in  the  orbit  at  the  joining  of  the  aethiQoidal 
with  the  frontal  bone  f.  It  is  an  artery  by  no  means 
regular  in  its  place,  coming  fometimes  from  the  oph- 
thalmic trunk,  fometimes  from  the  lachrymal  artery, 
very  rarely  from  the  fupra-orbitary  artery.  It  is  of 
no  note :  it  is  the  fmaller  of  the  two  aetkmoidal  arte- 
ries ;  it  goes  through  its  hole,  and  is  fcattered  upon 
the  bones  and  membranes  of  the  nofe.  While  it  is 
circulating  its  twigs  among  the  ^ethmoidal  cells,  it 

f  lo  dclcrlbing  the  fkull,  thefe  are  wuned  the  interaal  orbitary 

inofculateij 
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inofculates,  of  courfe,  with  the  nafal  arteries  of  the 
external  carotid. 

2.    ARTERIA  uETHMOIDALIS  ANTERIOR. 

The  anterior  aethmoidal  artery  is  rather  more 
regular  and  more  important ;  it  pafles  through  a  larger 
hole,  and  is  itfelf  larger ;  it  comes  off  more  regularly 
from  the  ophthalmic  trunk,  and  it  goes  not  down  into 
the  nofe,  but  upwards  into  the  (kull. 

The  ophthalmic  artery,  much  exhaufted  by  giving 
off  many  branches,  has  rifen  over  the  optic  nerve,  has 
completed  its  fpiral  tum,^  and  has  juft  got  to  the 
inner  comer  of  the  eye,  where  -  the  aethmoid  hole  is, 
when  the  anterior  aethmoid  artery  arifes  from  it.  It 
arifes  juft  behind  the  pulley  of  the  upper  oblique 
mufcle,  plunges  unmediately  into  its  peculiar  hole,  and, 
pafling  along  a  canal  within  the  aethmoid  bone,  it 
merely  gives  twigs  to  the  frontal  and  apthmoidal 
iinufes,  and  pafles  up  by  one  of  the  largefl;  holes  in  the 
cribriform  plate  of  the  asthmoid  bone.  When  within 
the  flcull,  it  is  under  the  dura  mater,  betwixt  it  and 
the  bone ;  it  goes  lo  the  dura  mater  and  to  the  root  of 
the  falx,  and  fome  of  its  delicate  twigs  turn  downwards 
again  into  the  nofe,  through  the  fmall  holes  of  the 
cribriform  plate  accompanying  the  branciies  of  the 
olfaftory  nerve. 


FIFT^  ORDER. 


The  fifth  order  of  arteries  is  very  numerous,  inr 
icluding  all  thofe  which  fend  their  twigs  outwards 


ARTERIES  OF  THE  EVEi  333 

upon  the  face.  They  are  the  fupra-orbitary  artery,  the 
artery  of  the  upper  eyelid,  the  artery  of  the  lower 
eyelid,  the  artery  of  th^  forehead,  and  the  artery  of 
the  nofe* 


1.   ARTERIA  SUPRA-OIIEITALIS; 

The  fupra-orbltary  artery  is  fo  named  from  its 
emerging  from  the  focket  by  that  notch  in  the  fuper- 
ciliary  ridge  which  we  call  the  fupra-or|>itary  hole. 
It  comes  off  from  the  #phthaiaiic  artery  at  the  place 
where  it  gives  off  the  ciliary  and  lower  mufcular 
arteries :  it  fo  dften  gives  off  the  arteries  which  go  to 
the  upper  mukles  of  the  eye,  that  fome  have  named 
it  the  fuperior  mufcular  artery.  It  paffes  onwards, 
giving  twigs  to  the  levators  of  the  eye  and  of  the  eye- 
lid>  and  to  the  upper  oblique  mufctes,  and  to  the 
perioileum ;  and  before  it  arrives  at  the  fupra*orbitary 
hole,  it  divides  into  two  twigs  ;  of  which  one  lies  deep^ 
and  fupplies  the  perioileum  of  the  forehead,  inofcu- 
latingVich  the  temporal  artery;  the  other  lies  more 
fuperficial,  but  ftill  is  covered  by  the  orbicularis  and 
corrugator  fupercilii,  on  which  mufcles  it  beflows  all 
its  branches. 


2.   ARTERT/B  PALPEBRALE3. 

'The  two  PALPEBRAL  ARTERTss  arife  from  the  oph- 
fhalmic  after  it  has  paffed  the  tendon  of  the  obliquus 
fuperior,  when  it  has  in  a  manner  emerged  from  the 
ibcket,  and  is  lying  at  the  inner  angle  of  the  eye : 
there  it  commonly  gives  off  two  fiuall  aitericsj  one  to 

.     th^ 
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the  upper  and  one  to  the  lower  eyelid ;  and  dtteii  tlM 
two  arife  by  one  trunk* 

ArTERIA   PALPfiBRALIS  INFERIOR.— Thc   ARTERY 

of  the  LOWER  EYELID  is  the  branch  of  the  two  which 
goes  off  the  firft ;  but  it  is  the  fmaller  and  lefs  regu* 
lar  of  the  two.  Its  twigs  go  one  to  the  umon  of  the 
two  tarfal  cartilages,  to  the  caruncula  lachrymalis, 
ahd  to  the  adjoining  part  of  the  adnata ;  another  goes 
deeper,  viz.  to  the  lachrymal  (ac,  and  even  into  the 
ssthmoid  bells ;  and  a  third  twig  runs  along  the 
margin  of  the  taHus,  named  tarfal  artery,  fupplying 
the  Maibomian  glands; 

ArTERIA   PALPEBRALIS  SUPERIOR.— The  ARTERY 

of  the  upJE»£R  EYELID  arifcs  along  with  thc  lower 
palpebral  or  near  it ;  it  gives  few  branches ;  one 
keeps  to  the  angle  of  the  eye,  and  fupplies  the  orbi- 
cularis oculi,  the  caruncula,  and  the  tunica  con- 
junctiva ;  another  having  pierced  the  fibres  of  the 
oblique  mufcle,  runs  along  the  borders  of  the  tarfus, 
inofculating  with  a  (imilar  branch  of  the  lachrymal 
artery,  and  forming  an  arch  along  the  upper  tarfus  as 
the  other  does  below. 


3.    ARTtRIA  KASAtlS. 

The  nasal  artery  goes  off  at  the  edge  of  the 
orbit,  rifes  over  the  lachrymal  fac,  and  over  the  liga* 
ment  of  the  eyelids ;  it  firft  gives  a  twig  upwards  to 
the  root  of  the  frontal  mufcle ;  then  another  goes  down 
over  the  lachrymal  fac,  and  after  giving  branches  to 
the  fac,  goes  to  the  orbicularis  mufcle,  and  inofcu- 
lates  with  the  infra-orbitary  artery;  and  iaftly^  the 

moft 
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inoft  remarkable  branch  of  this  artery,  from  which 
indeed  it  has  its  name,  runs  down  upon  the  lide  of  the 
nofe,  making  a  beautiful  net-work,  and  inofculating 
with  the  lall  branch  of  the  labial  artery  which  runs 
up  to  m^eit  ic  *•  This  is  quite  a  cutaneous  artery ; 
many  of  its  twigs  g6  to  the  fkin ;  it  is  felt  beating 
ftrongly ;  it  was  ofreti  opened  when  arteriotomy  was 
more  regarded  than  it  is  now. 


4.    ARTERIA  FRONTALIS. 

The  FRONTAL  ARTERY  is  now  to  be  diftinguifhed 
from  the  fupra-orbical ;  for  the  fupra- orbital  rifes  deep 
in  the  focket,  emerges  by  the  fupra-orbitary  hole, 
pafles  along  chiefly  betwixt  the  bone  and  mufcles, 
and  makes  no  remarkable  figure  upon  the  face ;  white 
this,  the  frontal  artery,  is  larger,  keeps  chiefly  upon 
the  furface  of  the  mufcles,  is  quite  fubcutaneous,  has 
nothing  to  do  with  the  fupra-orbitary  hole,  and 
rifes  beautifuliy  upon  the  forehead.  It  is  a  delicate 
and  flender  artery,  not  fo  large  as  the  nafal,  and  looks 
like  one  of  its  branches ;  it  gives  oflf  firfl  a  branch  to 
the  eyelids,  named  fupcrciliary  artery,  which  fup- 
plies  the  root  of  the  frontal  and  the  upper  part  of  the 
orbicularis  mufcles;  it  fends  an  afcending  branch 
which  dives  under  the  frt)ntal  mufcle,  and  belongs 
chiefly  to  the  os  frontis  and  pericranium.    This  is 

.  *  Some  of  its  branches  abfolutely  penetrate  the  cartilages  of  the 
noCe,  and  fo  get  accefs  to  the  Schnciderian  membrane,  and  fup|>ly  it 
with  blood. 

6 
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the  little  artery  which  often  makes  a  pefpendicolar 
groove  in  the  os  frontis.  The  chief  branch  of  the 
artery  continues  fubcutaneous,  is  felt  beating  along  the 
forehead,  belongs  chiefly  to  the  fldn  of  the  forehead 
and  to  the  hairy  fcalp>  and  mounts  to  the  top  of  the 
heady  to  the  place  of  the  fontanelle,  where  it  has  free 
inofculations  with  the  temporal  artery. 

This  laft  branch  is  the  end  of  the  ocular  or  oph- 
thalmic artery,  of  which  the  branches  are  fo  irregular 
in  their  origin,  that  the  mod  diligent  anatomifts  hare 
declined  that  part  of  the  defcription,  and  yet  haTe 
arranged  the  branches  upon  that  fcheme,  viz.  the  points 
from  which  the  feveral  twigs  arife :  whereas  I  haTe 
thought  it  more  prudent,  fince  the  branches  are  regular 
in  refped  of  the  parts  which  they  fupply,  to  arrange 
them  according  to  thofe  parts,  viz.  the  lachrymal 
gland,  the  eyeball,  the  mufcles,  the  sthmoid  cells,  the 
face ;  an  order  which  alfo  very  nearly  correfponds  with 
the  order  in  which  the  arteries  arife.  The  learning 
and  remembering  thefe  arteries,  it  is  right  to  acknow- 
ledge, is  a  tafl&  more  difHcuU  than  ufeful ;  more  fuit- 
ing  the  fevere  anatomift,  than  the  pra£tical  furgeon } 
who  yet,  if  he  do  his  duty,  will  learn  all ;  and  as  he 
learns  much,  mufl  ezped  to  forget  much. 


CONCLUSION. 

.  Before  I  leave  this  difficult  fubjed,  I  ftop  one 
moment  to  explain  a  point  which  might  leave  fomt 

confufiM 
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(bnfufion  in  the  reader's  mind ;  and  regarding  chiefly 
thofe  little  arteries  which  belong  to  the  diembranes  of 
the  brain. 

It  IS  of  great  importance  in  ftadying  fhc  bfain,  to 
Know  the  manner  in  which  its  membranes  are  con- 
hede'd  with  it ;  and  it  i^  erpccially  to  be  remarked, 
that  the  internal  furfaces,  or,  in  other  words,  the 
cavities  of  the  brdin,  need  to  be  fapported,  noiiriflied, 
and  fupplied  t^ith  blood  as  mu^h  as  the  external  fuN 
face  ;  and  that  for  this  end  the  pia  mat^r  turns  inwards 
and  lines  all  the  cavities  of  the  brain. 

At  differeht  points  the  pia  mater  and  its  arteries  take 
various  forms,  and  ate  called  rete  mirabile,  VEtuM> 
or  CHOROID  PLfcxus,  according  to  that  form. 

The  it£T£  MIRABILE  has  already  been  explained,  as 
being  that  divifion  and  reunion  of  the  branched  of  the 
carotid  artery  by  which  the  force  of  the  afceriding 
blood  is  broken  before  it  enters  the  brain.  In  many 
of  the  lower  animals  this  provifion  off  Nature  is  moft 
curious  atid  paihicular ;  b\ii  in  Man  it  would  appear, 
that  the  ereft  pofture  in  which  he  walks,  the  contort 
tions  of  the  carotid  artery  as  it  enters  the  (kull,the 
manner  in  which  it  lies  in  the  cavernolis  finns,  and, 
finally,  the  minute  divifion  which  it  undergoes  by 
fpreading  over  the  pia  mater  Before  it  enters  the 
brain,  arc  fufBcient.  In  Man  there  is  not  the  fmalleft 
veftige  of  a  rete  mirabile ;  and  whenever  we  find  a 
rete  mirabile  defcribed  in  Man  (as  often  it  has  been 
defcribed),  we  find  invariably  that  it  means  no  more 
than  the  plexus  of  delicate  veflels  which  go  out  front 
the  firft  twigi  of  the  carotid  artery,  either  ta  fupply 
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the  membranes  or  to  enter  into  the  cavities  of  the  braio; 

m 

and  accordingly  we  find  thefe  authors  calling  it  ^'  a 
beautiful  beginning  of  a  rete  mirabile  ;*'  **  an  im- 
perfect rete  mirabile,'-'  &c. 

The  VELUM,  as  it  is  called,  is  that  netted  form 
which  the  pia  mater  a£iumcs  often  about  the  bafit  of 
the  brain,  whenever  the  fmaller  arteries  are  numerous; 
for  the  inofculations  of  the  arteries  are  like  a  net-work; 
thp  arteries,  full  of  blood  or  of  injedion^  are  opaque 
and  are  very  apparent ;  while  the  membrane  upon 
which  they  run  is  lucid,  diaphanous,  and  is  fcarcely 
feen.     A  velum  or  net  of  this  kind  appears  on  every 
fmooth  and  uniform  furface  of  the  baAs  of  the  brain; 
but   the   mod  remarkable  of  all  is  that   which  lies 
betwixt  the  brain  and  the  cerebellum.     It  is  nafned 
velum  interpofitum ;  and  at  this  place  infinuates  itfelf 
(betwixt  the  brain  and  the  cerebellum)  into  the  back 
part  of  the  lateral  ventricles,  where  it  covers  the  nates, 
te(les»  and  pineal  gland. 

The  PLEXUS  cHORoiDES  again  is  merely  another 
variety  or  form  of  the  pia  mater.  The  great  choroid 
plexus  is  a  membrane  which  lies  upon  the  bottom  of 
each  lateral  ventricle :  it  is  netted  and  extremely 
yafcular>  not  unlike  the  chorion  of  fome  animali« 
whence  it  is  named.  It  confifts  partly  of  arteries,  but 
chiefly  of  veins  j  it  conveys  fome  blood  to  the  internal 
iurfaces  of  the  brain,  but  returns  much  more. 
.  But  although  the  choroid  plexus  of  the  two  lateral 
ventricles  be  the  chief  one,  the  third  and  the  fourth 
ventricles  have  each  their  plexufes  or  vafcular  webs. 
>'he  ch^cf  points  by  wticU  ihcfe  vafcular  webs  of  the 
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pia  mater  enter  arc  by  the  anterior  and  pofterior 
horns  of  the  lateral  ventricles ;  at  which  pomts,  and 
indeed  at  all  the  lower  parts  of  the  brain,  the  ventri- 
cles mufl:  be  conlidered  as  ihut,  fince  thefe  vafcular 
linings,  as  they  enter^  adhere  on  all  fides :  biit  may 
alfo  be  conlidered  as  open,  fince  they  admit  thefe 
membranes,  fmce  they  are  fhut  only  by  their  flight 
adhefioD,  and  may  be  opened  by  pulling ,  the  parts 
gently  afuader. 

This,  then,  is  a  general  explanation  of  that  vafcular 
part  of  the  pia  mater  which  covers  all  the  bafis,  and 
lines  all  the  cavities,  of  the  brain.  It  is  one  continuous 
meitibrane^  under  the  various  titles  of  rete  mirabile* 
which  fome  older  anatomifls  ufe:  of  velum,  a  name 
chiefly  repeated  by  Haller ;  and  of  plexus  choroides^ 
a  name  univerlally  ufed  for  that  net-work  of  veflels 
which  lies  out  upon  the  floors  of  the  ventricles.  It 
will  be  feen  hereafter  how  greatly  a  knowledge  of 
thefe  inflections  contributes  to  the  right  underftanding 
of  the  brain  and  its  parts  and  cavities. 
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OF  THE  ARTERlffi  OF  THE  ARM. 

1  HE  fubclavian  arteries  atife  frcrm  the  arch  of  the 

aorta.  The  left  fubclavian  arifes  from  the  extremity 
of  the  arch,  and  jult  where  the  aorta  is  turning  down 
towards  the  fpine*  It  is  longer  within  the  thorax^ 
suns  more  obliquely  td  pafs  out  of  the  cheft»  rcceiTes 
in  a  lefs  favourable  dir^flion  the  current  of  the  blood. 
But  the  right  fuibclavian  arifes  from  the  aort^  by  that 
artery  which  is  called  the  arteria  innomin ata  ;  for 
it  is  an  artery  which  can  have  no  name,  being  neitbef 
the  carotid  nor  the  fubclavian>  but  a  trunk  common 
to  both.  It  is  large,  rifes  from  the  top  of  the  aortic 
arch,  receives  the  blood  in  the  mod  direft  manner; 
from  which  phyfiologids  have  deduced  thofe  confe* 
quences  which  have  been  already  explained  *« 

The  artery  of  the  arm,  as  it  proceeds,  changes  ici 
name  according  to  the  parts  through  which  it  palles. 
It  is  named  fubclavian  within  the  bread,  axillary  in 
the  arm-pit,  brachial  as  it  goes  down  the  arm^  aad 


#  Douglas  fayi  the  left  it  fhorter,  whick  I  c»  hj  no 
^ndcrftafid* 

when 
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when  it  divides  at  the  bending  of  the  arm  its  two 
branches  are  named  the  radial  and  ulnar  arteries^ 
Sifter  the  radius  and  ulna,  along  which  they  run,  until 
at  laft  they  join  to  form  vafcular  arches  in  the  palm  of 
•  the  handf 

Nature  has  thus  arranged  and  divided  the  parts  of 
this  artety ;  and  the  ftudy  of  its  branches  becomes 
eafy  to  thofe  who  will  firft  condefcend  to  obferve  this 
fimple  arrangement  and  the  parts  through  which  it 
goes.  I  ft.  While  the  artery  is  within  the  breaft,  it 
lies  tranfyerfely  acrofs  the  root  of  the  neck ;  it  fupplics 
the  neck,  the  breaft,  the  ftipulder;  it  gives  all  its 
branches  upwards  into  the  neck,  or  downwards  into 
the  breaft:  upwards  it  gives  the  vertebral  to  the 
infide  of  the  neck  (if  I  may  ufe  an  exprefEon  which 
cannot  now  be  mifunderftood) ;  the  cervical,  which 
goes  to  the  outfide  of  the  mufcles  of  the  neck ;  the 
thyroid,  which  goes  to  the  thyroid  gland.  While  it 
gives  off  from  its  oppofite  fide  downwards,  and  into 
the  cheft,  the  mammary,  which  goes  to  the  inner  fur- 
face  of  the  breaft ;  the  upper  intercoftal  artery  which 
ferves  the  fpace  betwixt  the  uppermoft  ribs;  the 
inediaftinum  and  pericardium;  and  even  the  diaphragm, 
through  far  diftant,  receives  branches  from  this  mam« 
mary  artery. 

2.  When  the  artery,  having  turned  over  the  floping 
part  of  the  cheft,  glides  into  the  axilla,  and  lies  deep 
there  betwixt  the  fcapula  and  the  thorax,  what  parts 
can  it  fupply,  or  what  veflels  can  it  give  off,  but  fca« 
piiltf  and  thoracic  arteries  ?  Its  branches  accordingly 
are  three  or  four  (lender  arteries  to  the  thorax  on  one 
kandj  Aanied  the  four  thoracic  arteries,  which  give 
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twigs  to  the  glands,  the  pe£loraI  mufcles,  and  the 
breafl:  or  mamma ;  and  on  the  other  hand  it  gives  off 
firft  great  articular  arteries  which  furronnd  the  joint, 
and  ftill  great  fcapular  arteries  which  furround  the 
fcapula»  and  nourifh  all  that  great  mafs  of  ^efh  which 
lies  upon  it. 

3.  But  when  this  artery  takes  the  name  of  the 
humeral  artery,  and  pafles  along  the  arm,  it  mufl  be 
fimple,  as  the  arm  is  fimple ;  for  it  confifls  of  a  bone 
of  one  mafs  of  mufcles  before  and  another  behind : 
the  artery  of  courfe  runs  along  the  bone  undivided^ 
except  that  it  gives  off  one  branch,  which  runs 
parallel  along  with  the  main  artery,  and  which 
running  deeper  among  the  flefli,  is  named  mufcularii 
or  profunda. 

4.  It  divides  at  the  bend  of  the  arm,  in  order  to 
pafs  into  the  forearm  in  three  great  branches.  lo 
wounds  thus  low,  all  danger  of  loofing  the  arm  from 
wounds  of  the  artery,  unlefs  by  the  grofs  ignorance 
or  fault  of  the  furgeon,  is  over  :  we  do  not  attend  fo 
much  to  the  parts  which  it  fupplics,  or,  in  other 
worJs,  to  its  inofculations,  as  to  the  parts  againft 
which  the  grent  branches  lie.  We  obferve  here,  as 
on  all  occafions,  the  «nrtery  feeking  proteflion,  and 
running  upon  the  firmcll  parts :  ics  three  branches  now 
pa!>  ;  one  along  the  radius,  another  along  the  ulna,  a 
third  along  the  inttroireous  membrane. 

5.  In  the  palm  of  the  hand  we  find  the  artery  ilill 
following  the  order  of  the  bones ;  and  as  the  carpal 
bones  are  as  a  centre  or  nucleus,  upon  which  the 
metacarpal  and  finger-bones  ftand  like  radii,  the 
palmar  artery  forms  a  complete  arcb^  from  which  all 
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the  fingers  are  fupplied  by  arteries^  iflTuing  in  a  radiated 
form. 

Of  all  thefe  fubdivifions  the  fubclavian  artery  is 
that  which  feems  the  lead  important  to  know ;  and 
yet  without  a  perfe£b  knowledge  of  it,  how  (hall  we 
underftand  many  important  arteries  of  the  neck  ct 
ihoulder?  How  (hall  we  underftand  the  anatomy  of 
the  greateft  of  all  the  nerves,  viz.  the  fympathetic  nerve 
v^hich  twifts  round  it  ?  How  (hall  we  judge  rightly  of 
tumours  near  it,  or  of  aneurifms  which  fo  often  mount 
along  this  artery  from  the  arch  of  the  aorta  until 

they  are  felt  here  ? Of  the  fecond  divifion  of  the 

sirtery,  viz.  where  it  lies  in  the  axilla,  the  import* 
ance  is  moft  unequivocal ;  fince  every  attempt  to  (lop 
hsmorrhagies,  by  compre(fing  this  artery,  requires  a 
knowledge  of  it ;  fmce  every  full  bleeding  wound 
near  this  place  alarms  us,  and  requires  all  our  know- 
ledge; fmce  every  tumour  that  is  to.be  extirpated 
opens  fome  of  Its  branches  ;  (ince  we  cannot  cut  off  a 
cancerous  breaft,  or  the  glands  which  (hould  be  taken 
along  with  It,  without  cutting  the  thoracic  arteries.— 
Next  the  artery  of  the  arm,  (imple  as  it  is,  intereftg 
IIS  greatly.  It  is  this  fimple  artery  which  is  hurt  in 
aneurifms }  it  is  its  delicate,  I  had  almoft  faid  capil- 
lary, branches,  which  are  to  eftablKh  a  new  circulation, 
and  to  (ave  the  limb.  We  have  indeed  no  appreben- 
iions  of  lofing  the  limb  for  want  of  blood  (the  con- 
tinual fuccefs  of  our  operations  having  e(labli(hed  this 
pomt);  yet  it  is  moft  interefting  to  obferve  the 
extreme  (mallnefs  of  thefe  branches,  as  an  aflurance 
to  us  in  other  ca(bs  of  danger ;  though  I  do  indeed 
believe,  that  there  cannot  in  any  (imple  wound  in  any 
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tlmb  bp  the  fmalleft  danger  from  this  much  drea4e4 

•     ■     ■  ■ 

obilrudion  of  the  blood. 

The  arteries  of , the  forearm  are  more  intcrefttng 
^ill ;  for  if  v:e  will  be  fo  felfifh  as  to  confider  the  dif- 
ficuhies  of  the  furgeon  merely,  wounds  of  (he  arteriei 
in  the  forearm  are  very  diflreiSpg.  Thefe  arteries  lie 
deep  among  the  mufcles^  drive  their  blood  (when 
\)eounded)  through  the  whole  arm,  and  either  occafioQ 
a  di$cult  and  moft  painful  difledion,  or  caufe  a  deep 
and  gangrenous  fuppurationj  fo  that  whether  the 
furgeon  be  fo  dexterous  as  to  fecure  the  arteries,  or  fq 
timid  as  to  leave  the  arm  in  this  woeful  condition,  thf 
patient  is  to  undergo  fuch  fufFerings  by  paiq,  or  by  a 
long  difeafe,  as  mufl  intercft  us  greatly. 

The  arteries  even  of  the  wrifl  aqd  hand,  though 
fmall,  are  important.  The  difficulty  pf  managing 
wounds  of  thefe  arteries  ftands  but  too  often  recorded 

in  all  kinds  of  books  for  us  to  doubt  the  f&6i«    It 

•I'  '    ■  •      • 

jfnany  have  died  after  frequent  bleedings  from  thefi; 
arteries^  though  under  fkilful  hands,  what  ought  we 
not  to  fubmit  to  in  the  way  of  ((udy  and  labour  to 
acquire  and  to  retain  a  knowledge  of  thefe  arteries ; 
fince  by  that  alone  every  thing  that  is  ifurgical  in 
tumours,  aneurifms,  amputations,  is  well  or  ill  perr 
formed  according  to  our  degree  pf  knowledge;  and 
fince,  according  to  our  degree  of  knowledge,  we  are 
difcngaged  in  our  minds,  and  have  free  pofleflion  of 
our  judgment,  to  do  any  thing  which  may  be  re- 
ciiired?  In  fhort,  as  we  proceed  along  this  artery,  wq 
flnll  perceive  that  each  division  of  it  rifes  in  import* 
ance;  or  at  Icaft,  that  if  wounds  about  the  axilla  b^ 
pore  dangerous,  they  are  proportionably  rare  j  that 

■'■ If 
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if  a€cident$  about  the  wrift  or  hand  be  lefs  dangerous, 
they  are,  however,  more  frequent^  fo  a$  to  defence 
d^ree  of  ^t^$n4pi^. 


I.  OF  THE  SUBCLAVIAN  ARTERY, 

This  artery  is  fo  named  from  its  paf£ng  under  th<| 
clavicle  by  which  it  is  protefted}  and  we  include 
pnder  thi$  divifion  ^1  that  part  of  the  artery  which 
lies  b^tm^t  the  ^ch  of  the  iiorta  and  the  outfide  of 
^e  clavicje,  where  the  art^ery  Qojne$  put  upon  the 
cheft.  Here  the  artery  is  of  a  very  great  (ize ;  it  lies 
direftly  acrofs  at  the  top  of  the  chefl  and  rop^  of  the 
necl^ }  and  li^e  g  cylifider  or  axis,  it  gives  its  branches 
djredly  upwards '^d  diredly  downwards  to  the 
throat,  (0  the  neck)  and  the  parts  within  the  chefU 
Upwards  it  fends  the  vert^hf^l^  the  thyroid,  the  cer* 
vical,  and  all  the  humeral  arteries;  downwards  i( 
fends  the  upper  intercoftal  artery,  and  alfp  the  internal 
mammary,  which,  befides  its  going  along  the  inner, 
fur&ce  of  the  (rheft,  gives  branches  to  the  pericardium^ 
|nediafUnumj  thymvis,  4&d  other  parcs^ 

X.   ARTERIA  MAMMARIA  INTERNA. 
Th^    INTERNAL.    MAMMARY    ARTERY    IS    the    firft 

^bicl)  the  fubclavian  gives  off;  it  is  of  the  fize  of  a 
crow-quill,  long,  flender,  its  ramifications  very  beau^ 
|ifuL  On  each  fide  of  the  chefl  the  mammary  artery 
pafies  down  ^long  all  tt^e  inner  fyrface  of  the  ftenium, 

'  and 
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and  ends  at  the  cartilago  enfiformis  in  nameroiis 
inofculations  with  the  epigaftric  artery;  for  the ^- 
gadric  arifes  from  the  femoral  at  the  groin^  juft  al 
this  does  from  the  fubclavian  at  the  top  of  the  cheft| 
and  runs  upwards  along  the  belly,  as  this  the  mam<- 
mary  runs  downwards  along  the  bread  till  they  meet 
each  other  midway.  This  is  an  inofculation,  which 
fifty  years  ago  was  much  noticed.  Phyiiologifit 
deduced  the  mod  important  confequences  from  it, 
afcribing  the  conne£Uon  of  the  bread  and  womb  to  the 
flux  and  reflux^  to  the  alternate  doppage  and  accelera- 
tion of  the  blood  in  thefe  veflels  ;  although  the  fypi* 
pathy  of  the  breads  and  womb  is  plainly  a'  connedka 
which  Nature  has  edabliihed  upon  other  laws,  upmi  t 
kind  of  fympathy  fuch  as  we  fee  everywhere  in  the 
fydem,  but  C&n  in  no  indance  explain. 

The  courfe  of  the  mammary  artery,  and  the  order 
of  its  branches,  is  this  :  It  goes  off  from  the  lower  and 
fore  part  of  the  axillary  artery;  it  lies  on  the  outfide 
of  the  membranous  bag  of  the  pleura ;  and  confidering 
the  pleura  as  ending  in  an  obtufe  and  rifing  apex, 
the  mammary  artery  lies  at  fird  a  little  behind  the 
pleura,  its  fird  movement  is  to  rife  and  turn  widi  an 
arch  over  the  top  of  the  pleura  or  bag  which  indoTes 
the  cavity  of  the  ched ;   there  it  defccnds  again,  and 
paflfes  betwixt  the  ribs  and  pleura }  the  artery  runs 
-  along  the  infide  of  the  thorax  under  the  middle  of 
the  cartilages.    At  the  feventh  or  eighth  rib  the  mam- 
mary itfelf  emerges  from  the  thorax,  and  becomes  an 
external  artery ;  it  fird  fends  a  branch  towards  the 
enfiform  cartilage,  which  plays  round  it,  and  then  it 
goes  to  the  upper  part  of  the  abdominal  mufcles  by 

two 
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two  di(lio£t  branches,  the  one  of  which  is  interna?, 
the  other  external.  The  internal  branch  goes  into 
the  belly  or  fubftance  of  the  rectus  mufcle,  defcends 
nearly  as  far  as  the  navel,  and  inofcuUtes  with  the  epi- 
gaftric  artery.  The  external  branch  turns  oflF  to  one 
iide,  goes  rather  to  the  lateral  mufcles  of  the  abdomen, 
efpecially  to  the  two  oblique  mufcles,  and  it  inofcu* 
lates  more  With  the  lumbar  arteries ;  and  fo  the  mam- 
mary ends.  But  as  it  paflfesr  down  along  the  cheft,  it 
gives  the  following  branches: 

Firft,  Where  it  is  pafling  the  clavicle,  bending 
to  go  downwards,  it  gives  a  fmall  retrograde  branch 
vrhich  follows  the  courfe  of  the  clavicle,  and  goes  fo 
the  mufcles  and  fkin  of  the  neck  *• 

Secondly,  It  gives  an  artery,  or  rather  arteries,  to  the 
thymus  arteri^  thymic^.  Thefe  are  in  the  adult 
extremely  fmall>  becaufe  the  gland  itfelf  is  fo;  but  iii 
the  child  the  gland  is  large,  the  upper  pkrt  lies  before 
the  trachea,  the  lower  part  lies  upon  the  heart,  or 
rather  upon  the  pericardium  betwixt  the  two  lobes  of  the 
lungs :  the  upper  end  then  is  fupplied  by  the  thyroid 
arteries  ;  the  middle  part  is  often  fupplied  by  a  diftinft 
and  particular  branch,  viz.  by  this  arteria  thymica 
coming  from  the  mammary,  but  this  is  hr  from 
being  always  fo;  the  loweft  part  of  the  gland  has 
twigs  from  thofe  arteries  which  properly  belong  to  the 
mediaftinum,  upon  which  it  lies,  or  to  the  pericardium, 
or  to  the  diaphragm. 

^  Sabbatier  is  fo  confufed,  and  copies  Haller  fo  31»  that  lie  mif<* 
takes  this  for  the  tranfverialis  humeri,  which  is  really  an  impoiUii^ 
drteiy* 

Thirdly, 
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Thirdly,  The  mammary  gives  alfo  the  upper  artery 
of. the  diaphragm,  its   lower  artery  being  the  firft 
branch  of  the  aorta  within  the  abdomen.    This  upper 
artery  of  the  diaphragm  is  named  aeteria  comes 
NBRVi  PHREMCi,  becaufc  it  accompanies  the  phrenic 
nerve.     The  phrenic  nerve  is  pafling  from  the  ned^ 
(where  it  arifes)  into  the  cheft,  by  the  fide  of  the  axil- 
lary arter)',  when  it  receives  from  the  mammary  this 
fmall  artery  which  goes  along  with  it ;  and  this  artery 
(which  is  fo  extremely  fqiall  that  nothing  but  its  re* 
gularity  can  give  it  any  importance)  goes  down  through 
the  whole  cheft,  accompanying  the  phrenic  nerve  pvey 
the  pericardium  till  they  arrive  together  on  the  upper 
furface  of  the  diaphragm,  and  fpread  out  there.  'Thh 
artery,  fmall  as  it  is,  gives  twigs  as  it  pafles  along  to 
almoft  all  the  parts  within  the  cheft. 
,    Fourthly,  The  mammary  gives  an  artery  to  the 
pericardium,  which  may  be  called  the  uppsr  peri* 
CARDIAC  artery  ;  and  which  is  of  fuch  importance^ 
that  generally  when  it  does  not  come  off  from  the 
.   mammary,  it  comes  from  the  fubclavian  itfclf,  or  evea 
from  the  aorta,     it  belongs  to  the  upper  and  bad^ 
part  of  the  pericardium. 

Fifthly,  The  pericardium  has  another  artery  from 
the  mammary,  which  belongs  to  that  part  of  the  heait 
which  is  united  to  the  diaphragm :  it  is  thence  named 
by  feme  arteria  phrenico-pericardiaca. 

Sixthly,  The  mammary  gives  many  fmall  arteries 
to  the  mediaftinum;  for  the  mammary  is  covered 
only  by  the  fterno-coftalis  mufcle,  which  is  often  hardly 
Ttfible  in  Man,  fo  that  the  artery  may  be  Cud  to  lie 

upon 
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Upon  the  pleura,  betwixt  it  and  the  ribs.  The  mc- 
diaftinum  is  juft  that  doubling  of  the  pleura  which 
defcends  from  the  ftemum  to  the  fpine,  and  of  courfe 
many  fmall  arteries  go  down  from  the  lower  furface  of 
the  ftemum  along  the  pleura  into  the  mediaftinura, 
and  by  that  to  the  pericardium,  8r  even  to  the  mem- 
brane of  the  lungs;  for  the  pericardium  is  one  inflec* 
tion  of  the  pleura  and  mediaflinum,  and  the  covering 
membrane  of  the  lungs  is  another. 

The  mammary,  as  it  goes  downwards,  fends 
branches  through  the  interftices  of  the  ribs ;  two 
tMrigs  paf$  through  each  interftice,  going  to  the  inter- 
coftal  mufcles,  and  to  the  mufcles  which  lie  upon  the 
thorax,  as  the  pe£toral  mufcles ;  alfo  to  the  mamma, 
to  the  obliquus  externus  abdominis,  and  to  form  loops 
of  inofculations  round  the  ribs  with  the  proper  inter- 
Coftal  and  thoracic  arteries.  Thefe  twigs  pafs  through 
the  interftices  of  the  fix  or  feven  upper  ribs,  but  at 
die  feventh  the  artery  itfelf  comes  out.  They  are 
too  numerous  and  too  fmall  to  be  either  counted  or 
named. 

Seventh,  The  mammary,  before  it  terminates  in  the 
two  branches,  of  which  one  keeps  the  middle  and 
goes,  to  the  redus  mufcle,  while  the  other  goes  out- 
wards to  the  oblique  mufcle,  as  already  defcribed, 
gives  about  the  place  of  the  iixth  rib  a  branch  which^ 
in  place  of  paffing  out  of  the  thorax,  keeps  to  its  inner 
fufface,  goes  downwards  along  the  feventh,  eighth, 
and  niifth  ribs,  makes  its  inofculations  there  with  the 
intercoftal  and  other  arteries,  and  ends  in  the  fide  of  the 
ditphr^m,  and  in  the  tranfverfe  or  ianermoft  mufcle 
mS  the  abdomen^  which  indigitates,  as  we  call  it,  with 

the 
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the  diaphragm.     From  this  deftination  it  ii  fometimei 
named  the  ramus  musculo-phrenicus. 


2.    ARTERIA  THYROIDEA  INFERIOR. 

The  lower  thyroid  artery,  wliofe  branches 
go  to  the  neck,  the  fhouider,  and  the  thyroid  gland^ 
arifes  from  the  fore  part  of  the  fubdavian  artery,  clofis 
upon  the  origin  of  the  internal  mammary.    It  is  tber^ 
covered  by  the  root  of  the  maftoid  mufcle.    It  bode 
out  from  the  root  of  the  great  axillary  artery,  in  tber 
form  of  a  (hort  thick  (lump^  which  immediately  divides 
whip-like;  into  four  fmall  and  ilender  arteries. 

I.  The  main  branch  of  this  artery  is  again  named 
t)ie^  ramus  thyroideus  arteriae  thyroideae.  Thii 
thyrpid  artery  is  the  firfl  great  branch ;  it  does  noc 
afcend  diredly,  but  moves  a  little  inwards .  towards 
the  triichea,  from  which  the  root  is  a  good  deal  re- 
moved ;  it  bends  behind  the  carotid  artery,  is  tortus 
ous,  afcends  by  the  fide  of  the  trachea  till  it  touches 
the  lower  lobe  of  the  thyroid  gland ;  it  fpreads  upoa 
it  like  a  hand,  inofculates  very  freely  with  the  upper 
thyroid  artery,  and  nouriihes  the  gJUnd.  This  brancb 
moreover  gives  fome  twigs  upwards  to  the  lower  co&^ 
ilri^ors  of  th^  pharynx  and  to  the  oefophagus;  but  its 
chief  ^rteri^s,*  befide  thofe  which  plunge  into  the 
gland,  are  its  tracheal  arteries.  Thefe  tracheal 
arteries,  two  or  three  in  number,  are  refleded  along 
the  trachea^  turn  down  with  it  into  the  chefl,  and 
reach  even  to  the  bifurcation  of  the  trachea,  wbere» 
inofculating  with  the  intercoital  arteries,  they  form  a 
qiod  bgstutiful  net- work, 

a.  The 
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The  afcending  tliyrbid  artery,  or  thyididea 
lens,  is  a  fmall  and  delicate  branch,  wliich  lies 
deep,  going  oflf  rather  from  the  back  part  of 
tery }  it  fupplies  all  the  deep  parts  of  the  neck» 
ren  penetrates  the  vertebra;  it  foon  divides  into 
regular  number  of  branches ;  the  artery  keeps 
:  doffi  to  the  naked  vertebras,  lying  under  mod 
s  mufcles;  its  general  tendency  is  upwards^ 
mding  the  neck  in  a  fpiral  form.  Its  chief  twigs 
irft,  fome  which  go  towards  the  furface,  i.  e.  to 
iufcles  which  lie  over  the  artery,  as  to  the 
us,  the  maftoid  mufcle,  the  levator  fcapulas,  and 
>lenius ;  and  twigs  of  this  artery  play  over  the 
capitis  and  the  anterior  furface  of  the  vertebrae, 
tach  themfelves  to  the  eighth  pair  of  nerves,  and 
\  ganglion  of  the  fympathetic  nerve^  Its  deeper 
%  again  go  to  the  intertranfverfarii  and  other 
ss  which  lie  clofer  upon  the  neck ;  and  thefe  are 
anches  which  pafs  in  through  the  intervertebral 
and  penetrating  the  (heath  of  the  fpinal  mar«^ 
and  following  its  nerves,  inofculate  with  the 
arteries. 

The  tranfverfe  artery  of  the  neck,  or  tranf- 
8  colli,  is  an  artery  of  the  fame  kind  with 
ft,  viz.  chiefly  deftined  for  the  mufcles,  but  more 
kdal.  It  pafles  obliquely  round  the  neck  out* 
and  upwards,  goes  under  the  trapezius  mufcle, 
>vered  by  it  fends  branches  as  far  as  the  occiput, 
rigs  are  diftributed  thus :  Firft  to  the  maftoid 
:  and  to  the  ikin ;  next  to  the  trapezius,  levator 
Be,  and  fplenius;  then  a  long  branch  paffing 
lely  upwards  over  the  fplenius,  and  und«r  covet 

of 
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6f  the  trapezius,  gi^^es  twigs  to  thofe  mufcles,  dnd 
ends  in  inofculations  with  the  lower  branches  of  the 
occipital  artery ;  and  laftly^  idother  branch  goti 
downwards  towards  the  fcapula  and  (houlder. 

4*  The  hH  branch'  of  this  artery  is  the  Tit AiksvEit* 
SALis  humeri;  an  artery  fo  important  in  iti  deftinadoA, 
and  fo  irregular  in  its  origin,  and  fo  frequently  ariGng 
as  a  diftinft  and  particular  branch,  and  having  fo  little 
relation  to  thefe  trivial  branches  of  the  thyroid  artery, 
that  I  fliall  defcribe  it  by  itfelf. 


3.    ARTERIA  VERTEBRALJS. 

The  vertebral  artery  arifes  next  from  the  upper 
part  of  the  lubclavian  artery ;  and  running  upwards 
and  backwards  but  a  little  way,  it  plunges  into  the 
hole  deftined  for  it  in  the  vertebrae ;  and  it  has  been 
already  defcribed  through  all  its  eoturfe  both  withid 
the  bony  canal  and  within  the  brain# 

4.    ARTERIA  CLAVICALIS  PROFUNDA. 

The  deep  cervical  artery  comes  next  in  order; 
it  is  generally  the  leaft  important  of  all  the  branches 
from  the  fubclavian  artery,  and  the  leaft  regular  in  its 
place.  It  often  comes  from  fome  other  branch,  and 
often  it  is  entirely  wanting;  its  courfe  refeasUes  a 
good  deal  that  of  the  tranfverfalis  colli^  i.  e.  it  goes 
to  the  deepcft  mufcles  of  the  neck,  and  to  the  verte- 
brae,  and  ends  about  the  occiput;  it  ufually  arifes 
from  that  part  of  the  fubclavian  artery  where  itisjuft 
going  to  pafs,  or  has  already  paffed,   betwixt  the 

fcaleni 
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fciUeni  inufcles.  Its  btailches  are  few  in  number, 
it  give^  branches  to  all  the  fcaleni  tiiiifcles;  others 
a!fo  which  play  over  the  antericfr  furfiice  of  the  ver- 
tebrae atid  the  deep  miifcled  of  the  neck,  as  the  (pU 
nalis  colli^  intettranfverfarii,  tbb  root  of  the  fpleniuS 
and  trachelo  maftoideus ;  the^feom^lexiis  alfo  receives 
a  branch,  which  nfually  tnofculates  WitH  the  occipital 
artery; 

5»    ARTERIA  CBRVICALIS  StJPEkFICIAtiS; 

The  superficial  cervical  artery  is  ftill  leCi 
l-egular,  being  -very  often  fupplied  by  the  thyroid; 
Its  courfe  is  cliteSly  the  rcverfe  of  the  laft,  running 
rather  outwards  arid  downwards,  or,  in  other  words, 
belonging  rather  to  the  fhoulder  than  tc^  the  neck. 
The  fubclavian  artery  has  got  from  under  the  mufcles, 
and  ha  pafied  the  fplenii  a  little  way  Before  it  gives 
off  this  fuperficial  cervical.  This  artery  immediately 
attaches  itfelf  to  the  plexus  of  the  brachial  nerve^ 
and  is  indeed  hidden  in  the  plexus :  its  firfl  branch 
is  given  to  the  plexus,  but  its  next  and  chief  branch 
goes  acrofs  to  the  top  of  the  (houlder;  it  fends  branches 
to  the  levator  fcapula:,  trapezius^  and  even  to  the 
ikin  5  while  a  deeper  branch  goes  to  the  fplenius  and 
complexus,  where  thefe  mufcles  arife  in  the  neck ;  and 
when  this  artery  is  large,  it  fends  branches  along  the 
jTiargin  of  the  fcapula,  which  go  ^ven  to  the  ferratus 
major,  rhomboides,  laiiflimus  dorfi, .  &c. 


A^TXR  enumerating  thefe  jarring  names,  I  perceive 

the  necefiity  of  arranging  once  more  chofe  arteries 

Vol.  IL  a  a  which 
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which  gQ  to  the  neck.     Let  the  fludent  then  obfenre, 
I.  That  the  vertebral  artery  goes  to  the  brain,  that 
the  cervical  arteries  belong   to  the  mufcles  of  thf 
neck.     7.  That  the  thyroid  gives  two  arteries  to  the 
neckj  the  thyroid^a  afcendens  and  the  tranfverlalis 
colli.     3*  That  when  a  fecond  fet  of  arteries  for  the 
neck  begins  to  be  enumerated,  the  name  is  changed; 
that  of  colli  is  dropped,  and  that  of  cervicis  adopted. 
4.  That  as   there  are  two  branches  of  the  thyroid 
going  to  the  neck,  viz.  the  afcending  thyroid  and  the 
tranfverfalis  colli,  there  are  alfo  two  entire  arteries 
going  to  the  neck,  and  which  come  off*  immediately 
after   the  thyroid,  viz.  the  cervicalis  profunda  more 
condant,  and  the  cervicalis  fuperficialis  which  is  left 
regular. 

6.    ARTERIA  INT£RCOSTALIS  SUPERIOR. 

The  upper  intercostal  is  given  to  fupply  the 
intcrcoftal  fpace  betwixt  the  two  uppermoft  ribs, 
becaufc  the  aorta  which  gives  out  all  the  other  inter- 
coftals,  regularly  one  for  each  rib,  docs  not  begin  to 
give  them  off  till  after  it  has  made  its  turn  down- 
wards ;  of  courfe  it  leaves  the  two  upper  ribs  without 
arteries.  To  fupply  this,  then,  is  the  office  of  the 
fuperior  intercoftal  artery,  which  is  about  the  fize  of  a 
crow-quill,  and  goes  off  from  the  fubclavian  generally 
next  after  the  vertebral  and  thyroid  arteries.  It  comes 
from  the  upper  and  back  furface  of  the  fubclavian 
trunk  ;  it  turns  downwards  and  backwards,  and  lodges 
itfelf  by  the  fide  of  the  fpine  in  the  hollow  where  the 
fpine  and  the  firft  rib  are  joined,  aftd  where  the  &ft 

thondc 
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thoracic  ganglion  of  the  great  intercoftal  nerve  lies. 
Before  it  takes  its  place  betwixt  the  ribs,  as  the  inter- 
coftal of  the  two  upper  fpaces,  it  fends  a  branch  upwards 
upon  the  face  of  the  lower  vertebrae  of  the  neck,  which 
U  given  to  the  fcaleni,  to  the  longus  colli  mufcle,  and 
to  the  nerves :  ntxt  it  gives  oflF  the  higheu  inttrcoftai 
artery  for  the  fpace  betwixt  the  firft  and  fecond  ribs, 
which  artery  divides  into  two  branches ;  one  perforates 
the  thorax,  and  goes  out  upon  the  back,  and  fupplies 
the  mufdes  which  lie  flat  upon  the  back  of  the  cheft  ; 
while  another  branch,  the  proper  intercoftal  branch, 
runs  along'betwixt  the  ribs. 

Next  it  gives  oflF  a  fecond  intercoftal  artery,  which 
alfo  has  its.  external  and  internal  branches,  and  of 
which  a  branch  inofculates  over  the  third  rib  with 
the  uppermoft  intercoftal  of  the  asna.  Befides  thefe, 
it  gives  alfo  fmall  branches  to  the  oefophagus,  which 
inofculate  with  the  tracheal  arteries ;  and  ic  gives 
branches  to  the  fpinal  marrow,  which  pais  into  the 
canal  along  the  holes  for  the  nerves ;  and  which  not 
only  fupply  the  (heath,  but  alfo  inofculate  with  the 
arteries  of  the  fpinal  marrow  itfelf. 

7.    ARTERIA  SUPRA-SCAPULARIS. 

The  suprascapluar  artery,  or  the  fuperior  fca- 

Jpular  artery,  is  one  of  fuch  magnitude,  is  fo  different 

in  fize  and  deftination  from  the  cervical  and  other 

finall  arteries  of  the  neck,  that  it  ought  to  be  defcribed 

apart ;  though  of  great  fize  and  importance,  it  is  yet 

fo  little  known,  that  Sabbatier  does  not  even  defcribe 

nor  name  it* 

Aa  a  The 


356  OP  THE  SUBCLAVIAN  ARTERY. 

The  SUPRASCAPULAR  ARTERY  Very  ofcen  comes  off 
from  the  thyroid  artery;  in  which  cafe  it  is  the 
lad  in  order  of  all  the  branches  of  the  thyroid^  that 
is  to  fay,  the  neareft  to  the  (lioulder,  and  then  it  is 
named  transversalis  humeri,  becaufe  of  its  going 
acrofs  Ihe  root  of  the  neck  to  the  fhoulder.     Some- 
times it  arifes  from  the  cervicaiis  fuperficialis ;  but 
then  it  is  a  Anall  artery,  and  I  fufped  it  reaches  in 
fuch  cafes  no  further  than  the  tip  of « the  fhoulder, 
and  does  not  defcend  to  the  fcapula.     Often  I  fee 
it  arifing  as  a  didincl  artery,  large,  very  long,  tortus 
ous  like  the  fplcnic  artery,  and  almoft  equalling  it 
in  fize ;  running  acrofs  the  root  of  the  neck,  till  at 
the  top  of  the  ihoulder  it  dives  under  the  acromion 
procefs ;  and  then  pafling  through  the  notch  of  the 
fcapula,  fupplies  all  the  fleih  of  its  upper  furface. 

The  reafon  of  my  naming  it  fuprafcapular  artery,  is 
Its  pafling  thus  over  the  fcapu-a,  while  another,  the 
largeft  branch  of  all  thofe  proceeding  from  the  fub- 
clavian  artery,  is  named  fubfcapularis,  from  pafling 
under  the  fcapula. 

To  repeat  the  origin  then  of  this  fuprafcapular 
artery,  it  arifes  fometimes  as  an  independant  artery, 
and  is  fo  great,  tliat  we  wonder  that  it  does  not 
always  do  fo :  often  it  arifes  from  the  thyroid,  is  its 
lad  branch,  and  is  named  transversalis  HUMERr, 
authors  not  obferving  that  it  belongs  abfolutely  to 
the  fcapula ;  it  rarely  arifes  from  the  cervicaiis  fuper* 
facialis ;  and  when  it  does  foj  it  is  fmall :  often  m  a 
flrong  man  it  arifes  apart;  and  when  it  does  arife 
from  the  thyroid  or  cervical  arteries,  it  h  fo  large  as 

to 
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-  to  annihilate  as  it  were  all  the  other  branches  of  the 
artery  from  which  it  arifes. 

Where  this  artery  pafles  out  of  the  cheft  it  is 
covered  only  by  the  root  of  the  maltoid  mufcle  ;  and 
it  gites  twigs  to  the  mafloid,  to  the  mufcles  which 
afcend  to  the  throat,  to  the  fubclavian  mufcle,  to  the 
fat,  jugular  vein,  and  Ikin. 

Next  it  gives  a  fuperficial  branch  to  the  fkin, 
trapezius,  and  other  fuperficial  parts  about  the 
iboulder. 

Next  it  turns  over  the  acromion  proccfs,  paflfes 
through  the  fuprafcapular  notch,  >\ith  many  wind* 
ings  an^  contortions  ;  fpreads  itfelf  over  all  the  outer 
furface  of  the  fcapula,  both  above  and  below  the 
fpine,  and  is  the  fole  fuprafcapular  artery.  The 
manner  of  its  fpreading  is  this ;  having  paiTed  through 
its  hole  in  company  with  the  fuprafcapular  nerve, 
the  inftant  that  it  has  pa  (Ted  the  hole  and  begins  to 
lie  flat  upon  the  fcapula,  it  fends  off  two  branches, 
one  on  either  hand  at  fight  angles ;  and  of  thefe  one 
goes  along  the  upper  border  of  the  fcapula  towards 
Its  bafis,  the  other  goes  in  the  other  direSion  towards 
the  (boulder -joint,  and  circles  round  the  upper  fide  of 
the  fpine  or  ridge  of  the  fcapula. 

The  main  artery  having  firft  perforated  the  fcapular 
notch,  and  given  thefe  two  fmalF  branches,  next 
makes  a  fecond  perforation,  viz.  by  pafling  under  the 
root  of  the  acromion  procefs ;  and  then  it  again 
divides  into  large  branches,  in  which  it  endb.  The 
one  branch  runs  all  along  the  root  or  bafe  of  the  fpine 
or  high  ridge ;  the  other  branch  runs  nearly  in  the 
igme  diredion^  but  lower  down,  viz.  nearer  that  edge 
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where  the  great  fubfcapular  artery  runs ;  and 
which,  of  courfe,  it  makes  many  free  inofculatioas. 

This  artery  lies  lb  acrofs  the  neck  that  it  may  be 
cut,  efpedally  in  wounds  with  the  (abre ;  and  in  a 
big  man  it  is  of  fuch  fize  as  to  pour  out  a  great  quan- 
tity of  blood.  It  is  neceflfary  for  the  furgeon  to 
remember  the  great  fize  of  this  fuprafcapular  artery, 
its  long  courfe  over  the  (houldcr,  at  what  place  it 
arifes  within  the  cheft,  and  how  it  may  be  comprefled. 
But  in  another  fenfe  alfo  it  is  peculiarly  important; 
for  the  fuprafcapular  artery  makes  inofculation  with 
the  lower  fcapular  artery>  freer,  and  fuller,  than  in 
almoft  any  other  part  of  any  limb.  One  can  hardly 
force  tepid  water  through  chofe  fmall  arteries  which 
fupport  the  arm  after  the  operation  for  aneurifm ;  but 
the  inofculations  of  this  fuprafcapular  artery  are  b 
free,  that  often,  though  I  have  tied  the  arteries  with 
great  care,  the  very  coarfeft  injedlon  has  gone  round 
by  it ;  and  when  I  defired  only  to  inje&  the  head, 
I  have  found  the  arteries  of  the  arm  entirely  filled. 
The  conclufion  which  this  leads  to  in  wounds  of  the 
axillary  artery  is  too  obvious  to  need  any  further 
explanation. 


II.     OF  THE  AXILLARY  ARTERY. 

This  artery  alTumes  the  name  of  axillary,  where 
ii  lies  in  the  armpit  or  axilla.  The  fcaleni  mnfcles 
beinc:  attached  to  the  ribs,  the  artery  pafies  firft  through 
betwixt  the  firft  and  fecond  fcalenus ;  next  it  pailcs 
out  from  under  the  arch  of  the  clavid^  where  it  was 

5  proteQed ; 
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proteded;  then  it  falls  over  the  breaft  in  a  very 
oblique  direftion ;  it  inclines  outwards  towards  the 
axilla^  lies  flat  upon  the  flanting  convexity  of  the  chefl:, 
is  covered  by  the  peftoral  mufcles,  becaufe  the  peroral 
mufcles  arife  from  the  clavicle,  under  which  the  artery 
pafles;  but  far  from  being  proteded,  it  is  fo  far  expofed 
as  to  be  eafily  felt  beating,  and  it  is  at  this  point  only 
that  it  can  be  rightly  compreffed.  It  declines  dill 
outwards  and  downwards,  till  at  lafl  it  gets  fo  deep 
into  the  arm- pit,  and  fo  much  under  the  fcnpula,  as 
to  lie  betwixt  the  ferratus  amicus  and  fubfcapular 
mufcles.  There  it  is  rightly  called  the  axillary  artery. 
In  this  hollow  it  lies  fafe,  protefteJ  by  the  deep 
borders  of  the  peftoral  mufcle  before,  and  of  the 
latiffimus  dorfi  behind,  furrounded  with  fat  and  glands, 
inclofed  within  the  mefhes  of  the  plexus,  or  great  con- 
junfHon  of  nerves,  which  go  to  the  arm,  furrounded 
alfo  by  all  the  veins 'of  the  arm,  which  twine  round 
It  in  a  wonderful  manner.  Here  it  gives  off  the 
thoracic  arteries  to  the  thorax,  and  the  fcapular  arteries 
to  the  (houlder.  In  fliort,  the  axilla  itfelf  is  a  com- 
plicated ftudy  i  but  in  all  that  rcfpecls  the  arteries  it 
may  be  made  very  eafy  and  plain.  But  let  the  furgeon 
remember  that  it  is  only  by  a  perfeft  knowledge  of 
the  arteries,  a  bold  ftroke  of  the  knife,  and  a  maflerly 
ufc  of  the  needle,  that  the  patient  is  to  be  favcd  froni 
bleedings  after  wounds  hereabouts !  for  the  old  ftory 
of  compreffing  the  axillary  artery  above  the  clavicle 
is  now  of  no  credit  with  any  furgeon  of  knowledge  or 
good  fenfe. 

As  the  artery  turns    over    the  borders    of    the 

cheftj  it  gives  one  or  two  twigs  to  the  adjacent  parts, 
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a$  to  tl^e  fcaleni,  and  tq  the  great  nerves  whioh  Uc 
oyer  the  artery,  and  to  the  ferrated  muiclei  where  it 
lies   under  the  fcapula:  but  th^fe  br^ches  are  fa 
fmall  that  it  \s  ui:^npcefiary  either  to  number  or  defcribe 
them.    The  thorgfcic  pr  external  mammary  arteries 
are  the  firit  important  branches;  they  are  four  iii 
i^umber,  and  ^hcy  s(re  i^med  after  thfir  pUce  o^ 
office. 


!•    ARTERIA  THORACICA  SUPJ-RIOR. 

The  upper  thoracic  artery,  being  the  firft,  iicsi 
pf  courfe  deep  in  the  axilla.  It  comes  off  about  the 
place  of  the  firft  or  f^cond  rib;  it  lies  betwixt  the 
leffer  peroral  and  the  great  ferrated  mufcles ;  it  give$ 
its  chief  brsinch^s  to  thefe  murcle$,  and  it  alio  gives 
other  branches  to  the  intercoflal  mufcles  and  the  fpaces 
^etwixt  the  ribs.  But^  upon  the  whole,  it  lie^  very 
deep,  is  fmall,  is  fo  fhort  that  the  next  is  entitled  thpra^ 
cica  longior }  it  is  an  artery  of  little  note. 


2.    ARTERIA  THORACICA  LONGIOR. 

The  long  thoracic  artery  is  more  important, 
fupplying  all  the  great  peroral  mufcles  and  the 
mamma.  It  was  named  the  external  mammary  artery ; 
but  we  are  the  more  willing  to  change  the  name,  fince 
it  has  no  likenefs  to  the  internal  mammary  artery ;  is 
i^  no  refpedt  a  coi^nter-part  to  it }  it  niight  be  name(| 
the  peroral  ^artery.  It  is  long,  not  tortuous,  but 
flraight  and  flender,  and  about  the  fize  of  a  crow-quilL 
It  is  needlefs  to  defcribe  an  artery  fo  variable  in  it^ 

brancbet 
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branches  as  this  is ;  it  is  fufEcient  to  fay,  ths^t  after 
giving  fmall  twigs  to  the  axillary  glands,  it  terminates 
w^th  all  its  larger  branches  in  the  pedoral  mufcle, 
inamma,  and  fkin,  and  in  inofculatio^s  with  the 
intercoftals  and  internal  mammary ;  it  is  very  long, 
4efcending  fometimes  To  low  as  to  give  branches  to  the 
oblique  mufcles  c^  the  belly. 


3.    ARTERIA  THORACICA  HUMERARIA. 

The  thoracic  artery  of  the  shoulder  goes  off 
firom  the  upper  and  fore  par(  of  the  axillary  artery. 
Its  place  is  exaflly  oppofite  to  that  of  the  mammaria 
fppcrior,  viz,  under  the  point  of  the  coracoid.procefs^ 
infomuch  that  Haller  has  named  it  thoracica  acro- 
ipialis.     It  is  a  ihorjt,  thick  artery  ;  it  burfts  through 
t}ie  interftice  between  the  peroral  and  deltoid  mufcles, 
and  appears  .upon  the  fhoulder  almod  as  foon  as;  it 
comes  off  from  the  main  artery ;    it  refembles   the 
thyroid  in  fhape,  being  a  fhort  thick  artery,  termi- 
i^ating  all  at  once  in  a  laih  of  ilender  branches,  which 
go  over  the    fhoulder  in  various  iJiredions :    but  { 
never  could  obferve  ai^y  order  worth  defcribing.    One 
^ee{)er  branch  goes  to  the  ferratus  major,  a  branch 
goes  along  the  clavicle,  gives  it  the  nutritious  artery^ 
and  then  goes  on  to  the  peroral  muf(:le,  and  to  the 
ikin  of  the  bread  :  it  gives  fmall  branches  to  the  axilr 
lary  glands,  and  larger  ones  to  the  deltoid  and  pec- 
toral mufcles  and  (kin  of  the  fhoulder,  for  this  is  very 
0>uch  a  cutaneous  artery.     The  chief  branch  is  that 
yfhkh  is  laft  named,  running  down  betwixt  the  deltoid 

and 
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«  • 

and  perioral  mufcles ;  and  the  moft  curious  branch  is 
^  fmall  artery  which  accompanies  the  cephalic  ydn, 
and  runs  backwards  along  the  courfe  of  the  Yon, 
a  fmall  and  beautiful  branch. 


4*    ARTERIA  TH0R.ACICA  ALARIS. 

Sometimes,  though  not  always,  there  is  a  fourth 
thoracic  artery.  When  it  exifts,  we  find  it  clofe  by 
.the  laft  artery;  its  branches,  which  are  fometimes 
numerous,  belong  entirely  to  the  cup  or  hollow  of  the 
axilla ;  it  goes  to  the  glands  and  fat,  and  thence  its 
name  of  alar  is  or  axillaris.  This  is  the  deepeft 
or  backmoft  of  thcfe  mammary  arteries ;  it  attaches 
itfelf  to  the  lower  border  of  the  fcapula,  and  we  often 
fee  it  running  along  the  lower  border  a  confiderable 
length,  and  giving  branches  chiefly  to  the  fubfcapularit 
mufcle. 


The^e  are  the  four  mammary  arterift  which  go 
to  the  breaft.  The  arteries  which  go  to  the  fcapula 
follow  next,  and  are  only  three  in  number ;  one,  which 
is  the  counterpart  of  the  fuprafcapular  artery,  is  the 
greateft  branch  from  the  axillary  artery,  fupplies  the 
lower  furface  of  the  fcapula,  and  thence  is  named 
SUBSCAPULAR  ARTERY  ;  oTit,  which,  as  it  is  refleded 
round  the  joint  by  the  outfide,  is  named  the  external 
CIRCUMFLEX  artery;  and  one,  which,  as  it  turns . 
round  the  inner  fide  of  the  joint,  is  named  the  is* 

TERNAL  CIRCUMFLEX  ARTERY. 

5.   ARTERIA 
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5.   ARTERIA  SUB-SCAPULARI8. 

The  subscapular  artery  is  of  a  great  fize; 
it  is  hardly  defcribed  in  books,  I  might  fay  is  hardly 
known  to  anatomifts.  Douglas,  and  mod  efpecially 
Sabbatier,  have  fcarcely  named  it,  though  it  is  in  faft 
one  of  the  largefl:  arteries  in  the  body,  being  abfolutely 
as  large  as  the  asuUary  artery,  from  which  it  takes  its 
rife  ♦. 

The  greateft  mafs  of  flefli  in  almofl:  any  part  of  the 
body  is  that  which  lies  under  and  around  the  fcapula 
in  a  (Irong  manj  and  this  artery  fupplies  almod  all 
that  mafs.  It  goes  oflF  from  the  axillary  oppofite  to  the 
neck  of  the  fcapula,  jufl:  under  the  long  head  of  the 
bicepsi)rachii :  ic  no  fooner  comes  oflF  from  the  axil- 
lary artery,  than  it  attaches  itfelf  to  the  lower  border 
of  the  fcapula ;  and  as  foon  as  it  comes  to  the  edge  of 
the  fcapula  (but  fometimes  lower  down  the  edge,  viz. 
tvhere  the  head  of  the  biceps  comes  off)  it  fplits  into 
two  great  branches  ;  one  of  which  goes  to  the  upper, 
and  one  to  the  lower  furface.  But  to  defcribe  each 
little  artery  among  fuch  a  mafs  of  fleOi,  or  to  exped 
to  find  them  regular,  would  be  very  thoughtlefs ;  the 
general  courfe  of  them  only  can  be  defcribed.  Firft, 
The  greater  branch,  which  goes  to  the  lower  furface 
of  the  fcapula,  is  the  proper  trunk  of  the  fubfcapular 

*  It  IS  named  often  fcapularis  inferior  or  infra-fcapularis;  it  is 
better  named  fubicapular,  both  to  harmonize  with  the  name  fub* 
icapnhr  mafcle,  to  which  it  belongs,  and  alfo  to  contrail  with  its 
counterparty  the  fuprafcapular  artery,  which  comes  from  the  fubda- 
tian  artery. 

artery ; 
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artery;  it  divides  into  two  great  brancbeSt  which 
courfe  all  over  the  lower  or  hollow  furface  of  the 
fcapula :  one  of  thefe  is  deeper,  runs  downwards  along 
the  naked  border  of  the  fcapula,  lies  under  the  mufdei 
upon  the  flat  bone,  and  fupplies  the  inner  fur&ce 
of  the  fubfcapular  mufcle  with  many  branches.    It 
fends  a  branch  upwards,  which  runs  along  the  inner 
furface  of  the  neck  of  the  fcapula,  runs  ftill  forwards 
under  the  root  of  the  coracoid  procefs,  and  its  extreme 
branch  goes  round  by  the  bafis  of  the  fcapula  to  make 
an  inofculation  with  the  larger  branch. 

Secondly,  The  larger  branch  keeps  nearer  the  fur- 
face, and  fupplies  all  the  outer  fide  of  the  fubfcapular 
mufcle.  Its  general  coyirfe  is  round  the  fcapula, 
down  the  fore  edge,  then  round  by  the  lower  angle, 
then  up  by  the  line  of  the  bafis  fcapuls,  encircling  it 
with  what  might  be  named  a  coronary  arfery.  It 
firfl:  gives  branches  to  the  teres  major;  then  paifes 
down  along  that  mufcle  to  the  angle  of  the  fcapula; 
then  turning  along  the  angle  of  the  fcapula  (which 
it  does  not  do  without  leaving  many  branches  behind), 
it  runs  in  a  waving  line  all  round  the  bafis  fcapulae, 
till  it  arrives  at  the  upper  corner,  where  it  ends  in  free 
hiofculations,  both  with  it3  own  deeper  branch,  and 
alfo  with  the  fuprafcapular  artery  which  comes  alo^ 
the  fhoulder. 

Now  this  great  branch,  with  all  its  arteries,  belongs 
entirely  to  the  lower  furface  of  the  fcapula ;  but  the 
branch  which   leaves  it  at  the  neck  of  the  fcapula 
turns  round  under  its  lower  edge,  gets  to  the  upper 
fur&cc  of  the  fcapula,    runs  in  under  the  infra- 

fpioatus 
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fpinatus  and  teres  major  niufcles,  betwixt  them  and 
the  bone ;  and  although  the  fuprnfcapular  artery  from 
the  fhoulder  fupplies  chiefly  the  upper  pare  of  the 
fcapuia,  jet  ic  is  chiefly  above  the  fpine  that  that 
artery  circulates,  while  the  lower  parts  of  the  Infra- 
fpinatus  and  the  Teres  minor  mufcles  are  left  to  be 
fupplied  by  this  refleded  branch  of  the  fubfcapular 
artery:  thus  this  refleded  branch  gives  its  arteries» 
firft  to  the  Teres,  then  it  enters  into  the  hollow  under 
the  fpine,  and  befides  fupplying  the  infra-fpinatus  and 
the  bone  itfelf>  it  alfo  makes  a  circle,  though  a  fHortcr 
one,  and  inofculates  with  the  fupra-fcapuralis,  jud  as 
j]ie  other  branch  of  this  fame  artery  does  on  its  lower 
furface,  -This  branch  defcends  nearly  to  the  corner 
of  the  fcapula  before  it  begins  this  inofculating  circle ; 
but  it  fends  alfo  another  chief  branch  round  the 
neck  of  the  fcapula,  which  advancing  towards  the 
fuprafcapular  notch,  inofculates  very  largely  with  the 
fuprafcapular  artery. 

Thus  is  the  fcapula  encircled,  and  fupplied  with  a 
wonderful  profufion  of  blood  by  two  great  arteries ; 
one,  the  suprascapular  artery,  coming  acrofs  the 
Beck,  over  the  flioulder,  and  through  the  fcapular 
notch;  another,  the  subscapular  artery,  which 
comes  from  the  axilla  to  the  lower  flat  furface  of  the 
fcapula,  and  divides  at  the  edge  of  the  fcapula  into 
two  great  branches ;  one  of  which  keeps  fUIl  to  the 
flat  furface,  while  the  other  turns  over  the  edge  of 
the  fcapula,  and  fupplies  in  part  its  upper  or  outer 
furface. 

6.  arteria 


366  OF  THE  AXILLARY  ARTERY. 

6.   ARTERIA  CIRCUMFLEXA  POSTERIOR. 

The  posterior  circumflex  artery  is  a  very 
large  one.  It  arifes  either  along  with,  or  immecUatdy 
after,  the  great  fubfcapular  artery ;  the  place  of  it 
is  of  courfe  fettled  by  the  place  of  the  fhoulder-joint, 
for  it  belongs  fo  peculiarly  to  it  that  it  is  fomedmes 
named  the  Humeralis,  fometimes  the  Arcicalaris> 
fometimes  the  Reflexa  Humeri.  It  goes  off  between 
the  fubfcapularis  and  teres  major  mufcles ;  jt  pafles  in 
between  them  to  get  to  the  joint ;  it  then  turns  round 
the  (houlder-bone,  accompanied  by  the  circumflex 
nerves,  juft  as  the  fuprafcs^ular  artery  is  accompamed 
by  the  fuprafcapular  nerve;  it  ends,  after  hamg 
made  nearly  a  perfed  circle,  upon  the  inner  fur&ce 
of  the  deltoid  mufcle. 

Its  branches  are,  firft.  Twigs  to  the  nerve  which  ac- 
companies it,  and  to  the  capfule  of  the  fhoulder-joint. — 
Secondly,  Branches  to  the  coraco-brachialis  and  (hort 
head  of  the  biceps,  and  to  the  triceps,  and  a  twig  to 
that  groove  in  which  the  tendon  of  the  long  head  of 
the  biceps  lies. — ^Thirdly,  It  fends  large  branches  to 
the  fubfcapularis,  to  the  long  head  of  the  triceps,  &c.— 
And,  laftly.  The  artery,  far  from  being  exhaufted  by 
thefe  branches,  goes  round  the  bone,  turns  over  the 
joint  under  the  deltoid  mufcle,  and  ends  in  a  great 
number  of  branches,  ftill  accompanied  by  branches 
of  the  nerve,  which  are  diftributed  in  part  to  the 
capfule,  but  chiefly  to  the  lower  furiace  of  the  deltoid 
mufcle,  where  it  lies  upon  the  joint. 

7.   ARTERU 
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7.    ARTERIA  CIRCUMFLEXA  ANTERIOR. 
The  ANTERIOR  CIRCUMFLEX  ARTERY,  whlch  gOeS 

round  the  fore  part  of  the  joint,  bears  no  kind  of  pro- 
portion to  that  great  artery  which  paflcs  round  the 
back.     The  anterior  goes  oflF  from  the  fame  point 
nearly  with  the  pofterior,  or  fomedmes  arifes  from  the 
pofterior  itfelf ;  it  takes  a  dire£Hon  exa£Uy  oppofite ; 
it  keeps  clofe  to  the  ihoulder-bone,  paffes  under  the 
heads  of  the  coraco-brachialis  and  biceps ;  encircles 
the  head  of  the  os  humeri  juft  at  the  root  of  the  cap- 
fular  ligament,  and  goes  round  till  it  meets  and  inof- 
culates  with  the  pofterior  circumflex  artery.    I  never 
could  find  thofe  mufcular  branches  which  are  faid  to 
go  to  the  fcapula,  or  have  found  them  very  trivial ; 
the  whole  artery  belongs  to  the  bone  and  its  parts } 
it  encircles  the  root  of  the  capfule  with  a  fort  of 
coronary  artery  j  it  gives  twigs  to  the  capfule,  the  peri- 
ofteum,  and  the  tendons,  which  are  implanted  into  the 
head  of  the  bone;  and  having  given  twigs  to  the 
heads  of  the  biceps  and  coraco-brachiah's,  it  gives  off 
its  only  remarkable  branch,  which  is  indeed  regular 
and  curious ;  it  is  a  fmall  branch  which  runs  down 
along  the  bone  in  the  groove  in  which  the  tendon  of 
the  biceps  lies. 


Concerning  the  axillary  artery  in  general,  there 
is  more  to  be  obfcrved  than  this  occafion  will  allow. 

But 
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But  thefe  things  mud  not  be  pafled  over  in  total 
filence.  In  the  firft  ptace>  the  artery,  as  it  pafles  ovef 
the  border  of  the  chefl,  and  after  leaving  the  arch  of 
the  clavicle^  is  felt  beating,  and  there  only  can  it  be 
comprefled. 

The  compredlng  of  the  fubclavian  artery  with 
a  tourniquet  or  with  the  thumb,  attracted  at  one' 
time  fo  much  attention,  and  incited  fo  many  to  fpeak 
about  it,  that  it  came  to  be  thought  important, 
and  has  been  ever  fmce  efteemed  pradicable  ;  and 
yet  even  thofe  who  have  fpoken  the  moft  con** 
fidently  have  taken  the  thing  merely  upon  vague 
report,  have  negle£bed  to  read  the  proper  books, 
have  defcribed  the  way  of  comprefling  as  above 
the  *  clavicle,  not  knowing  that  it  (hould  be  done 
below  it.  Camper,  in  his  ^'  Fabrica  Brachii  Hu^^ 
inanij"  firft  mentioned  what  he  had  demonftrated  in 
his  clafs,  viz.  that  he  could,  by  placing  the  thumb 
under  the  point  of  the  coracoid  procefs,  fo  comprefs 
the  axillary  artery  againft  the  fecond  rib  where  it 
lies  upon  it,  that  even  the  ftrength  of  a  fyringe  could 
not    pufh    an    injedlion    through  it  *.     And   thofc 

who 

*  In  cadaveribus  plus  feme!  in  publico  theatro  fnori(ln(vi,  eomprimi 
poffc  intcgram  artcriam ;  ligabam  artcriam  aortam  infra  arcum,  refe* 
cabam  deinde  axillarcm  dcxtraniy  ac  fiphone  axillari  finiftrae  adap* 
tata  fortiter  aquam  impcllens,  folo  diglto  eo  modo  moderare  potui 
iuhclaviam,  ut  nc  giitta  quidem  e/nueret :  quod  quant i  momenti  cfTe 
qucat  in  amputatione  humeri  in  articulo  nemo  non  Tidet.  In  vul- 
ncribus  fdupctariis,  aliifque  circa  humeri  articulum  inflidis,  faogui* 
nis  profufionem  fjmih'tcr  compcfccrc,  fi  npn  penitus  fiftcre  poflemos. 
Vid.  Ctf/n/f/*!  lib.  i.  p.  ij.^The  plain  rcafon  why  we  are  abktboa 

XQ 
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^ho  learn  things  by  hiearfay^  have  faid  that  ^^  the  fub-* 
claYian  artery  could  be  compre0ed  by  thrufting  the 
thutrtb  in  above  the  clavicle ;''  ahhough,  in  fa£t,  the 
arch  is  fo  deep,  the  mufcles  fo  ftrong,  and  the  artery  fo 
little  expofed,  that  this  is  abfoluteiy  impofUble. 

From  my  fpeaking  with  a  feemiDg  interefl  about  the 
preference  of  one  of  thefe  two  places  to  the  other,  it 
may  be  thought  that  I  believe  this  piece  of  knowledge 
uleful :  *Quite  the  reverfe !  I  know  it  to  be  dangerous  ; 
I  know  it  to  be  iefs  pradicable  than  authors  report  and 
believe  ;  and  I  repeat  what  I  faid  on  a  fqrmer  occafion, 
that  ^^  it  is  eafy  to  flop  the  pulfe  of  an  artery,  but  quite 
another  matter  to  flop  the  flow  of  blood  through  it/* 
We  thruft  down  our  hands  and  comprefles,  and  reft 
ijvith  our  whole  wdght  upon  the  artery  ;  it  feems  flop^^ 
ped,  becaufe  the  pulfe  is  flopped  ;  but  the  firfl  flroke  of 
the  knife  fhows  us  how  far  we  are  gone  in  a  dangerous  • 
miftake»  I  may  fay,  without  breach  of  confidence^ 
that  I  have  feen  one  gentleman  trufl'  to  it,  who  will 
never  trouble  himfelf  about  it  again.  He  was  a  dex- 
terous furgeon ;  and  in  a  great  aneurifm  of  the  axilla 
vf^  deluged  with  blood  at  the  firfl  flroke  of  the  knife^ 
and  faved  his  patient  only  by  a  plunge  of  the  great ' 
needle. 

Secondly,  It  is  much  to  be  lamented  that  we  can- 
not  really  fupprefs  the  blood ;  not  merely  becaufe  it 


to  ccwnprefs  the  artery  in  the  dead  fubjcft  is  the  want  of  refifl- 
aince  m  all  the  mufcles.  If  ever  It  be'pofllble  In  the  living  body, 
it  mud  be  when  the  ftrength  is  low,  and  the  circulation  very  Ian- 
gaid»  after  the  patient  has  fainted  with  lofs  of  blood* 

Vol,  II.  B  b  ivould 
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would  make  every  wound  lefs  dangerous^  but  becadb 
it  would  greatly  facilitate  operations  which  we  are  called 
upon  every  day  to  perform.  Would  it  not  be  plealant 
if  we  could  cut  the  cancerous  bread  without  the  loft  of 
blood  ?  or  fearch  into  the  axilla  with  perfed  delibe* 
ration,  and  cut  difeafed  parts  out  with  the  knife,  not 
tearing  them  in  a  brutal  manner  with  our  fingers  ?  Tct 
ftill,  by  ftudying  this  piece  of  anatomy,  the  furgeoo 
knows  both  from  what  fource  all  the  arteries  whidi 
bleed  upon  the  furface  of  the  amputated  breaft  come, 
viz.  the  long  manmiary  artery ;  and  alfo  that  in  any 
very  dangerous  fituation  it  would  be  eafy  to  command 
all  the  bleeding  orifices  by  one  dip  of  the  needle,  the 
axilla  being  open.  He  alfo  knows  that  the  thoradc» 
alaris  and  the  fhort  thoracic  artery  fupply  all  the  glands, 
and  that  thefe  lurk  too  deep  in  the  axilla  to  be  fecured 
otherwife  than  by  a  comprefs  :  fo  that  thefe  arteries  are 
ill  fad  opened  by  tearing  with  the  fingers,  and  are 
Hopped  by  thruding  in  a  fpunge.  He  knows  alfo  how 
many  large  arteries  there  are,  efpecially  about  the  fca- 
pula,  of  which  the  bleeding  mud  refemble  that  of  the 
axillary  artery  iti'elf ;  he  will  judge  of  the  nature  of 
ihe  wound  by  the  puUe  ;  and  he  will  a6t  with  great 
advantage  in  all  doubtful  cafes,  by  remembering  thefe 
great  arteries  of  the  fcapula,  which  either  bleed  out- 
wardly moil  furiooily,  or  if  they  feem  to  (lop,  it  is  only 
by  tilling  the  axilla  with  blood. 

Thirdly,  The  connedion  of  the  artery  with  the 
axillary  nerve?,  though  it  mull  be  more  fully  defcribed 
in  another  place,  mud  yet  be  obferved  here  as  a 
rvlution  wo  important   to  be  omitted.     The  artery 

pafles 
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pafies  along  with  the  nerves  through  the  interftlce  of 
the  fcaleni  mufcles ;  the  nerves^  which  confifl:  of  no 
lefs  than  feven  pairs,  make  by  their  mutual  connexions 
a  fort  of  net,  which  is  called  the  plexus  of  the  axillary 
nerves*    This  plexus  has  its  mefhes  formed,  not  by 
fmall  divifions,  but  chiefly  by  the  feven  great  cords. 
This  broad  plexus  lies  over  the  artery  as  it  comes  out 
from  the  cheft ;  the  artery  perforates  the  plexus,  or 
pafles  through  one  of  the  largeft  mefhes  in  the  cavity  of 
the  axilla ;  and  when  we  extend  the  arm,  for  example^ 
to  cut  out  an  axillary  gland,  the  great  veins  lie  neareft 
the  knife,  or  lowed  in  the  axilla ;  the  plexus  of  nerves 
next ;  and  laft  of  all  the  artery  which  has  juft  perfora- 
ted the  plexus  of  thefe  great  nervous  cords;  three 
nerves  are  below  the  artery  and  two  above ;  and  when 
the  arm  is  luxated,  and  the  ihoulder-bone  puflied  down- 
wards, the  head  of  it  is  fo  preifed  againft  the  net  of 
nerves,  and  the  artery  is  fo  compreiTed  betwixt  the 
head  of  the  bone  and  the  mefli  of  nerves,  that  1  have 
very  feldom  failed  to  find  the  pulfe  almoft  entirely  fup« 
preffed  in  luxations  of  this  kind. 

This  connexion,  viz.  with  the  nerves,  is  a  very  in«< 
terefling  one.  It  is  plainly  fuch  that  the  artery  can< 
not  be  hurt  without  a  wound  of  the  nerves ;  it  has 
never  been  known  that  the  artery  has  been  cut  in  the 
asdila  without  the  arm  being  lamed  by  this  wound  of 
the  nerves :  alfb  the  nerves  cannot  be  hurt  without  the 
artery  being  in  danger ;  but  it  does  efcape  fometimes  ; ' 
of  which,  among  other  examples,  this  is  one  of  the 
mofl  lingular.— I  have  feen  the  artery  efcape  in  wounds 
«toi  the  nerves  were  hurt ;  but  how  it  could  efcape 

Bb2  the 
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the  (Iroke  of  a  blockhead's  needle  in  the  fbllowmg 
cafe,  I  am  at  a  lofs  to  conceive*  A  Woman  came  to 
me  with  a  great  ftring  hanging  in  her  axilla,  and  along 
with  her  came  her  furgeon«  He  had  about  three 
months  before  cut  off  her  bread  fot  a  cancer,  and 
moreover  fome  ghnds  from  the  axilla,  from  which 
there  was  a  bleeding ;  and  of  courfe,  as  his  fingen 
could  not  go  deep  enough,  he  took  a  needle  propor« 
tionably  large,  ftruck  it  down  into  the  arm*pit,  and  tied 
all  up.  When  he  brought  his  patient  to  me,  there 
hung  from  the  arm-pit,  not  a  furgical  ligature,  but  a 
good  large  tape ;  the  axilla  was  a  large  gaping  and 
terribly  fetid  ulcer ;  I  paffed  my  finger  into  it,  and  fek 
the  arteries  beating  around  it,  and  the  tape  firm  about 
fome  cord  of  nerves,  whether  one  or  more  I  could  not 
tell ;  the  Woman's  fingers  were  as  crooked  as  a  bird's 
talon,  and  her  arm  hung  by  her  fide  quite  ufelefs  and 
lame.  I  made  the  furgeon  feel  the  nerve  with  his  fin* 
ger,  and  offered  to  cut  out  the  ligature  fafely  ;  but  he 
carried  away  his  patient,  that  he  might,  though  at  a 
long  interval,  finifli  the  operation  himfelf. 

The  bread  had  been  long  healed,  and  the  cord  afted 
as  an  iffue  in  the  axilla.  How  near  the  edges  of  this 
needle  mud  have  been  to  the  great  artery,  it  is  terri- 
ble to  think  ;  and  it  is  mod  providential  that  fuch  ac- 
cidents do  not  happen  daily,  confidering  how  much 
this  crooked  needle  is  ufed  in  deep  places,  where  it  is 
lead  fit  to  be  ufed. 


in.  OF 
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IIL  OF  THE  BRACfflAL  ARTERY. 

Th£  brachial  artery  is  that  divifion  of  the  artery 
Vfbich  is  marked  by  the  tendon  of  the  great  peroral 
mufcle ;  for  aa  that  is  the  fore  border  of  the  axilla,  all 
above  that  is  axillary,  and  all  below  it  brachial  artery, 
down  to  the  bend  of  the  arm,  where  it  divides  into 
the  radial  and  ulnar  arteries.  The  brachial  artery 
runs  clofe  along  the  os  humeri  on  its  inner  fide,  here 
the  bone  is  mod  naked  ;  and  this  is  the  line  in  which 
we  feel  the  artery  beating,  and  apply  the  cufhion  of  the 
tourniquet. 

To  defcribe,  as  feme  authors  have  done,  each  infig- 
nificant  ;md  namelefs  branch  which  this  artery  gives 
off,  were  to  make  a  fimple  matter  intricate  beyond  all 
enduring.  The  whole  matter  is  this :  As  the  artery 
goes  downwards,  lying  exadly  on  the  inner  fide  of  the 
arm  bone,  and  diredly  in  the  middle  betwixt  the  bi- 
ceps on  the  fore  part  and  the  triceps  behind,  it  gives 
frequent  branches  to  each.  Thofe  going  to  the  biceps 
are  fhort,  fmall,  pretty  regular,  and  exceedingly  like 
each  other  all  the  way  down  the  arm  ;  and  they  are 
thus  frequent,  and  very  fhort,  in  confequence  of  the 
artery  adhering  clofer  to  the  fides  of  the  biceps.  Not 
one  of  them  can  be  diilinguiflied,  or  is  worth  naming. 
Thofe  which  it  fends  downwards  to  the  triceps  are 
(in  confequence  of  that  being  a  large  mufcle,  with  fe- 
yeral  thick  and  flefhy  origins)  both  longer  and  mora 
tortuous,  and  more  important ;  and  they  accordingly 

B  b  3  have 
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have  fotne  of  them  appr9priated  names.  Of  tbefe 
arteries  going  down  towards  the  back  part  of  the  arm, 
and  working  their  way  among  the  mufcles,  three  chiefly 
are  to  be  obferved.  Firft,  The  arteria  profunda  fu* 
perior,  which  goes  roimd  the  back  of  the  arm  to  the 
exterior  mufcles,  and  is  often  named  the  upper  mufcular 
artery.  Secondly,  Another  like  it,  called  arteria  pro- 
funda inferior,  or  the  lower  mufcular  artery.  Thirdly, 
The  ramus  anaftomoticus  major,  which  anaftomofes 
round  the  elbow  with  the  branches  of  the  ulnar  artery. 
Thefe  three  chieSy  deferve  notice. 


I.    ARTERIA  PROFUNDA  HUMERI  SUPERIOR. 

Those  arteries,  which  in  the  limbs  go  deep  among 
the  flefliy  parts,  as  in  the  arm  or  thigh,  have  always 
one  of  two  names,  either  profunda  or  roufcularis,  and 
often  both.  The  upper  deep  mufcular  artery  of  the 
arm  is  about  the  fize  of  a  crow-quill,  or  larger  ;  it  goes 
off  from  the  inner  fide  of  the  brachial  artery,  juft 
where  the  tenfion^  of  the  latiiTimus  dorfi  and  teres  are 
inferted :  and  very  often  it  arifes  from  the  great  artery 
of  the  fcapula,  or  that  of  the  joint,  vi?.  the  fub-fcapu<» 
lari^,  or  reflexa  humeri. 

The  PROfUNDA  turns  downwards  and  backwards 
round  the  bone ;  it  glides  in  betwixt  the  firlt  and  fe- 
cond  head  of  the  triceps ;  there  it  divides  within  the 
thick  fleih  of  that  mufcle  into  two  chief  branches,  or 
the  two  branches  fometimes  part  immediately  after 
ihcir  (:oiTi)non  origin,  or  fometimes  they  go  pif  apart 
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from  the  humeral  artery.  One  of  thefe,  perforating 
the  biceps  mufcle,  turns  quite  round  the  bone ;  and 
Monro  the  Father,  who  gave  us  the  name  of  fpiral 
nerve,  named  this  alfo,  very  properly,  the  mufcular 
fpiral  artery :  fo  this  artery  alfo,  as  well  as  the  fupra- 
fcapular  and  circumflex  arteries,  has  its  accompanying 
nerve.  This  long  artery  runs  down  the  back  and  out- 
fide  of  the  arm ;  it  defcends  quite  to  the  outer  condyle 
of  the  OS  humeri,  and  by  branches  round  the  olecranon, 
and  over  the  outer  condyle,  it  inofculates  very  freely 
with  the  radial  artery. 

The  other  branch  of  the  profunda  fuperior  runs 
down  the  inner  fide  of  the  arm,  gives  many  branches 
to  the  triceps,  and  coraco-brachialis ;  gives  a  few  alTo 
to  the  biceps  and  deltoid  mufcle :  its  longed  branch, 
the  proper  termination  of  the  artery,  runs  downwards 
till  it  touches  the  inner  condyle,  as  the  pofterior 
branch  does  the  outer  condyle }  and  this  inner  artery 
communicates  with  the  outer  branch  round  the  ole* 
cranon,  making  fmall  but  frequent  and  beautiful  in* 
ofculations;  and  it  alfo  inofculates  over  the  condyle 
with  the  refleSed  branch  of  the  ulnar  artery.  In 
ihort,  the  profunda  fuperior  turns  down  towards  the 
back  part  of  the  arm,  buries  itfelf  under  the  tricep$ 
mufcle,  fupplies  all  the  fleih  of  the  triceps,  and  di« 
Tides  in  the  heart  of  that  mufcle  into  two  branches, 
both  of  which  go  down  to  the  elbow-joint,  and  inof- 
culate  i  the  one,  round  the  outer  condyle  mth  the  ra- 
dial artery ;  the  other^  round  the  inner  condyle  with 
the  ulnar  artery. 

Bb4  2.  ARt» 
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2.   4RTERIA    PROFUNDA   HUMERI    INFERIOR  VEL 

MINOR. 

The  lessor  profunda,  or  the  lower  mufeiilar  ar- 
tery,  is  fo  named  becaufe  it  refcmbles  the  former  in  al- 
moft  all  points.  It  is  fmaller,  being  not  half  the  fize 
(viz.  of  a  crow-quill),  and  goes  off,  in  general,  about 
two  inches  lower  down  the  arm.  Its  courfe,  alfo,  is 
exaftly  fimilar,  except  in  this,  that  it  is  fingle,  does  not 
divide  into  two  branches  j  it  gives  twigs  to  the  mufcles 
of  the  arm ;  runs  down  to  the  inner  condyle,  and 
after  touching  it,  makes  a  fudden  and  ferpentine  turn, 
by  which  it  gets  upon  the  back  part  of  the  elbow-joint. 
Its  chief  inofculations  are  with  the  upper  profunda,  and 
with  the  recurf  ens  interoffea  upon  the  back  part  of  the 
joint. 

Betwixt  the  upper  and  lower  profunda  there  gene- 
rally is  fcnt  off  that  artery  which  is  to  nourifh  the 
bone.  It  isnamed  ARTERiA  nutritia  humeri  ;  but 
is  not  of  fufficicnt  importance  to  be  numbered  among 
the  main  branches  of  the  artery.  The  nutritious  ar- 
tery fends  off  fmall  branches,  or  rather  fmall  twigs,  to 
the  brachklls,  or  that  mufcle  which  lies  under  the  bi- 
ceps and  to  the  triceps ;  and  it  perforates  the  bone 
about  its  middle  in  one  larger  artery,  and  fometimes 
there  are  alfo  one  or  two  fmaller  ones. 


3.  ramus  anastomoticus  major. 

The  greater  anastomosing  artery  is  one  of 
thrte  or  four  which  anaftomofe  round  the  elbow- 
joint: 
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joint :  for  as  the  humeral  artery  adyances  towards  the 
bend  of  the  arm,  it  begins  about  three  inches  2bo\c 
ity  to  give  off  fidewife,  and  almoft  at  right  angles  with 
the  trunk,  three  or  four  fmall  arteries,  more  or  fewer 
according  to  the  fiz&of  the  arm.  Each  of  thefe  fends 
its  little  twigs  round  the  condyle,  to  inofculate  with 
the  aneries  of  the  forearm  both  radial  and  ulnar* 
Among  thefe  one  is  diftinguifhed  for  its  (ize  and  inw 
portance ;  it  is  one  of  the  largeft  of  thefe  arteries,  and 
thence  named  akastomoticus  m agnus  ;  it  arifes 
from  the  Humeral  artery  about  three  inches  above  the 
joint  'y  it  lies  clofe  by  the  fide  of  the  brachialis  internus, 
and  gives  many  branches  to  it  and  to  the  triceps ;  but 
It  is  chiefly  expended  in  three  branches,  one  of  which 
turns  backwards,  and  running  up  the  arm  gives  branch- 
es to  the  mufcles,  and  inofculates  with  the  profunda ; 
another  goes  downwards  towards  the  middle  of  the 
bend  of  the  arm,  and  gives  branches  to  the  pronator  . 
teres  and  the  flexor  digitorum ;  and  then  going  deep- 
er, it  touches  the  capfule,  and  makes  a  beautiful  inof* 
culation  over  the  forepart  of  the  joint  with  the  ra- 
dial recurrent  or  inofculating  artery :  another  branch, 
the  moft  important,  and  the  chief  termination  of  the 
artery,  runs  down  betwixt  the  olecranon  and  the  con- 
dyle, in  the  hollow  where  the  ulnar  nerve  lies.  It  firfl 
contributes  to  that  net-work  of  inofculations  which 
covers  the  back  of  the  joint  over  the  olecranon  ;  it  in« 
ofculates  very  freely  with  the  recurrens  ulnaris ;  and 
it  is  this  inofculation  that  gives  the  aitery  its  impor- 
tance and  its  name.  This  is  the  channel  through  which 
the  blood  goes  after  the  operation  for  the  aneurifm, 
as  we  know  from  preparations  j  and'  I  have  feveral 

times 
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times  felt  for  it,  and  found  it  after  the  operation,  vhiie 
the  arm  was  ftill  very  fmall,  having  been  wafted  by  the 
difeafe  and  by  the  fuppuration. 

I  have  not,  in  defcribing  thefe  arteries  of  the  arniy 
once  mentioned  the  name  of  collateral  artery ;  for  it 
b  a  name  which  mut):  be  entirely  dropped,  becaufe  it 
has  been  much  abufed.  Sabbatier,  Murray,  Haller, 
and  all  the  French  and  German  anatomifts,  have  na- 
med the  artcriae  profunda^  colx.at£Ral  AaTEitiES ; 
becaufe  they  lie  alongiide  of  the  great  artery,  run* 
ning  along  with  it  down  the  arm.  Douglas,  and  the 
Engliih  anatomifts  and  furgeons,  have  called  the  three 
or  four  (hort  anaftomofmg  branches  near  the  elbow 
the  collateral  arteries ;  becaufe,  though  they  run  off  at 
right  angles  or  obliquely  from  the  trunk,  yet  they  nm 
parallel  with  each  other.  Dropping  this  pame,  then, 
we  find  no  more  than  three  arteries  in  thq  arm  of  any 
note:  the  upper  or  greater  profunda,  with  its  two 
branches ;  the  lower  or  leffer  prolupda }  and  the  gresA 
anadomoling  arteryt 


OF  THE  ARTERIES  OF  THE  FOREARM,  VIZ.  OF  THE  RA» 
DIAL,  ULNAR,  AND  INTEROSSEOUS  ARTERY. 

The  place  and  condition  of  this  artery  at  the  bend 
of  the  arm  is  as  interefting  as  where  it  lies  in  the 
axilla ;  for  while  bleeding  is  allowed,  or  is  pra6Hfed 
by  low  and  ignorant  people,  operations  at  this  point 
muft  be  more  frequent  than  at  any  other,  and  muft 
be  eafy  or  fuccefsful  only  in  proportion  as  the  artery 
wd  all  its  relations  is  well  underftoodt 
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The  humeral  artery  ftill  continues  an  undivided 
crunk,  much  lower  than  the  bend  of  the  arm ;  though 
ve  are  accuftomed  to  name  that  as  the  place  at  which 
it  divides.  The  whole  arm,  it  muft  be  remembered, 
is  covered  with  a  fafcia,  and  that  fafcia  lies  over  the 
artery ;  but  at  the  bend  of  the  arm  there  is  a  pecu-> 
liar  fafcia,  or  at  lead  the  round  tendon  of  the  biceps 
fo  ftrengthens  the  general  fafcia,  by  fending  a  broad 
expanfion  obliquely  acrofs  the  bend  of  the  arm  (which 
faSdz  is  fixed  into  the  condyle  and  down  the  edge  of 
the  ulna),  that  we  call  this  expanfion  peculiarly  the 
tendon  of  the  biceps,  and  fay  that  the  artery  is  at  the 
bend  of  the  arm  covered  and  protefted  by  the  tendon 
of  the  diceps  mufcle.  The  condition  then  of  the  artery 
as  (hortly  this :  It  comes  from  the  infide  of  the  arm, 
inclining  all  along  towards  the  middle  of  the  bend 
or  folding  of  the  forearm ;  there,  without  ^ny  parti* 
cular  ring  or  aperture. for  its  admiflion,  it  pafles 
under  the  aponeurofis  of  the  biceps  mufcle ;  for  the 
aponeurofis  of  the  biceps  and  of  the  arm  in  general  are 
one  continued  (heath.  When  thus  lodged  behind  the 
tendon,  it  lies  in  a  deep  hollow  betwixt  the  flexors  and 
extenfors  of  the  arm,  or,  in  other  words,  betwixt  the 
mufcles  of  the  upper  and  of  the  lower  edge ;  the  ten- 
don  of  the  biceps  covers  this  triangular  holiow ;  the 
floor  or  bottom  of  it  is  the  coronary  procefs  of  the  ulna 
^d  the  forepart  of  the  elbow-joint,  and  there  the  artery 
)ies  imbedded  in  cellular  fubftance,  encircled  by  thofe 
veins  which  accompany  the  artery  particularly,  and 
litrhich  are  thence  named  venae  comites}  and  it  car^ 
jries  along  with  it  a  nerve  in  diameter  equal  to  itfelf, 
^4  ^^i^  nerve  is  ns^ed  the  great  radial  nerye* 
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The  artery  does  not  divide  immedlaiely,  even  after 
it  has  thus  pafTed  the  bend  of  the  arm,  but  goes  down 
deep  among  the  fle(h  of  the  forearm,  and  there  & 
vides;  the  uhiar  artery  being  lodged  mider  the  thidL 
flefli  of  the  pronator  and  flexor  fublimis  mufcles,  and 
the  radial  artery- under  the  flrong  flefhy  belly  of  the 
flexor  radialis  and  of  the  fupinators,  not  abfolutely 
within  their  fubftance,  but  under  cover  of  their  fiefliy 
bellies,  which  fwell  out  into  a  great  thicknefs  at  tfaii 
part  of  the  arm.  The  only  part  of  the  artery  which 
Is  expofed,  the  point  which  we  feel  beating,  is  that 
where  the  fmgle  and  undivided  trunk  firft  begins  to 
pafs  under  the  thicker  fafcia  of  the  biceps  mufcle; 
and  there  the  artery  is  pufhed  forwards,  raifed,  and 
made  to  appear  fuperficial  by  the  projection  of  the 
coronoid  procefs  and  brachialis  mufcle,  or,  properly 
fpeaking,  by  the  protrufion  of  the  forepart  of  the 
elbow-joint.  This  is  juft  beTore  it  finks  into  the  tri* 
angular  hollow  betwixt  the  roufcles. 

This  artery  is  Angular  in  one  kind  of  lufus  naturae, 
which  never  happens,  nor  any 'thing  fimilar  to  it, 
in  the  lower  extremity,  viz,  that  the  trunk  of  the 
artery  forks  into  two  great  branches  high  in  the  arm  j 
fometimes  in  the  axilla,  but  oftener  in  the  middle  of 
the  arm,  or  opofite  to  the  perioral  mufcle:  and  I 
have  conftantly  obferved,  when  this  happened,  that 
the  radial  artery  was,  as  it  were,  the  accidental  branch, 
and  pafTed  acrofs  the  arm  near  the  bend  of  the  elbow, 
fo  as  to  traverfe  the  ulnar  or  main  artery  ;  and  that 
the  radial  artery  paffes  quite  on  the  outfide  of  the 
fafcia,  which  binds  down  the  ulnar  or  main  branch  of 
the  artery. 

This 
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This  fliort  defaiptioa  involves  many  pomcs  which 
the  furgeon  (bould  think  of,  and  more  than  can  be 
Couched  upon  in  this  place.  The  following  confe* 
quences  certainly  follow  from  this  arrangement  of 
parts. 

Firft,  The  artery  lying  thus  deep  under  the  biceps, 
cannot  be  hurt  by  any  ikilful  furgeon,  though  bleed- 
ing the  very  vein  under  which  it  beats,  and  at  the  mofi: 
critical  point ;  it  is  hurt,  as  far  as  I  have  obferved, 
only  by  the  rudeft  ftroke  of  very  ignorant  fellows ;  I 
have  feen  in  fix  cafes  a  wound  in  it  little  lefs  than  at 
quarter  of  an  inch  in  length.  In  one  of  the  operations 
I  found  it  abfolutely  transfixed ;  the  blood  had  beea 
poured  out  from  the  orifice  behind ;  I  felt  with  fur* 
prife  the  artery  running  over  the  tumor,  not  under  it ; 
and  having  opened  the  fac,  I  pafled  a  probe  through 
the  artery  from  fide  to  fide. 

Secondly,  Since  the  artery  divides  only  after  it  has 
gone  deep,  where  its  great  branches  are  prote&ed  by 
the  mufcles  of  the  forearm,  the  tnmk  only  is  wounded 
in  bleeding ;  the  branch  is  never  wounded ;  and  we 
cannot  but  be  furprifed  that  Hunter,  Haller,  Sharp, 
and  others,  who  ought  to  have  ftudied  this  point,  be- 
lieved it  to  be  fometimes  at  leaft  wounded  in  one  of 
its  branches ;  nor  can  we  think,  without  furprife,  of 
the  arteries  being  fo  little  underftood  in  the  time  of 
Dr.  Monro  the  Father,  that  he  is  forced  to  argue  the 
propriety  of  doing  the  operation  of  aneurifm  from 
this  fa£t,  *^  That  though  it  were  dangerous  to  truft 
to  the  common  anaftomofis  round  the  elbow,  yet  it 
fometimes  happens,  that  the  two  branches  of  the  nu 
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dial  and  ulnar  are  fet  of  in  the  axilla.'*  This  iitfelf 
snuft  have  been  but  a  cold  aflurahce  to  the  furgeon  in 
thofe  days,  viz.  that  he  was  to  truft  chiefly  to  the 
chance  of  a  lufus  naturss  for  the  fuccefs  of  one  of  hit 
greateft  operations. 

.  Thirdly,  It  mud  follow,  fince  the  artery  lies  behind 
<he  fafcia,  and  is  wounded  through  it,  that  the  blood, 
being  poured  out  behind  the  Mcia,  mud:  raife  it 
into  a  hard,  firm,  and  (in  time)  inelaftic  tumoufi 
growing  every  day  firmer  and  harder.  If  forgeons 
will  but  think  of  this,  they  will  go  through  their 
operation  more  corredly.  It  makes  a  point  of  vaft 
importance  in  the  defeription  of  aneurifm,  fince  it 
gives  outwardly  the  true  character,  and  inwardly  the 
true  (hape  and  appearance  of  the  tumour,  when  the 
operation  is  begun,  the  outward  incifion  being 
performed.  Had  it  been  but  attended  to  righdy, 
what  noife  and  wrangling  might  it  not  have  faved 
about  the  nature  and  names  of  the  difeafe  (yet  ftill 
the  older  furgeons  knew  and  defcribed  this  piece  of 
anatomy,  though  they  made  but  a  poor  ufe  of  it)? 
and  what  idle  and  flupid  defcriptions  might  it  not 
have  prevented,  fuch  as  we  have  never  feen  in  furgical 
books  till  now,  of  diffufed  aneurifm,  and  the  opera* 
tion  for  diffufed  aneurifm ;  when  in  truth  the  firft 
ftroke  of  the  knife  (hows  it  to  be  a  tumour  very  dif- 
ferent from  that  which  fuch  names,  and  fuch  formal 
diviiions,  and  old  fafhioned  defcriptions  mud  convey  ? 
The  cup  of  an  aneurifm  is  the  triangular  hollow 
which  I  have  defcribed,  and  the  bag  of  the  tumour  is 
the  extended  fafcia* 

•    Fourthly, 
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Fourthly,  The  courfe  of  this  double  ^ery  tempts 
me  to  believe,  that  in  thofe  few  cafes  where  the  blood 
of  an  aneurifm  was  truly  diffufed,  where  it  was  an 
ecchymofis,  where  the  blood  was  not  confined  by  the 
iafda,  but  poured  out  under  the  Ikin,  and  driven  up« 
wards  to  the  Ihoulder,  and  downwards  to  the  fingers, 
giving  the  whole  arm  the  appearance  of  mortification  ; 
that  in  fuch  rare  cafes,  there  rouft  have  been  a  high 
divifion,  and  that  the  preternatural  artery  had  been 
wounded,  for  it  lies  above  the  fafcia,  it  is  lodged  ia 
no  hollow,  fuch  as  might  receive  its  blood,  nor  covered 
by  any  membrane  which  might  confine  it :  but  at  alL 
events,  I  am  perfuaded  that  Hunter  is  wrong  in 
fufpeding  that,  fince  the  pulfe  fo  feldom  returns 
inftantly,  this  preternatural  artery  and  the  true  one 
muft  be  often  tied  together ;  for  if  the  preternatural 
artery  were  wounded,  it  would  be  a  very  diflfufed 
aneurifm,  under  the  ikin  and  above  the  fafcia ;  but  the 
main  artery  would  be  found  in  its  place,  under  the 
fafcia,  quite  fafe;  whereas,  if  the  true  artery  were 
wounded,  the  tumour  would  be  under  the  true  fafcia, 
the  preternatural  artery  would  crofs  by  the  fide  of  the 
tumour,  or  over  it,  and  the  wounded  artery  being  at 
the  bottom  of  its  own  tumour,  the  two  arteries  would 
be  fix  inches  apart.  Befides,  the  neceifity  of  fup« 
pofmg  this  is  not  fo  flrong  as  Hunter  bdieved ;  I  have 
feen  the  pulfe  return  during  the  drefling  of  the  arm, 
when  the  difledion  was  fo  wide  and  free  that  I  am 
fure  there  could  be  no  lufus  naturae,  but  one  artery 
dividing  in  the  common  place. 

Fifthly,  The  clofe  conne£lion  of  the  artery  with 
the  great  radial  nerve  muft  always  be  confidered  in 

all 
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all  wounds  at  the  bend  of  the  arm ;  and  efpcdalfy  it 
tonllitutes  a  difficulty  in  the  operation  of  aneurifm,  of 
ivhich  authors  of  great  eminence  have  fpoken  far  too 
lightly ;  and  furgeons  of  charader  have  tied  it  in  with 
their  great  ligatures,  as  if  for  amufement,  or  that  they 
might  fee  \^'hat  would  enfue.  But,  as  I  have  faid  on 
another  occafion,  ^^  a  man  mud  fliow  me  cither  fome 
pofitive  neceility  for  doing  this,  or  fome  poiitive  good 
confequences  which  will  refult  from  it^  before  I  adnut 
him  to  argue  about  the  bad  tSe&s  which  may  enfue.'^ 
Will  any  man  perfuade  me,  after  the  cafe  which  I  have 
ju(t  related,  that  it  is  good  or  harmlefs  to  tie  in  the 
largeft  nerve  of  the  arm  ?  We  fee  by  that  cafe,  that  the 
ligature's  remaining  firm  in  its  place  for  three  montbl 
h  one  of  the  lead  of  the  ill  confequences,  aiid  the  others 
may  eafily  be  conceived.  Of  thcfe  ill  confequences  I 
have  feen  more  than  I  will  venture  Mo  tell. 


The  humeral  artery  having  left  this  mod:  critical 
point  at  the  bending  of  the  arm,  divides  into  three 
great  branches,  the  radial,  ulnar,  and  interoffeous 
arteries  j  at  lead  the  ulnar  gives  off  the  interofleous  fo 
foon,  and  the  interoffeous  is  fo  large,  and  has  fo 
pointed  a  dedination,  that  I  take  the  privilege  of  de- 
fcribing  the  three  branches  apart.  The  ulnar 
ARTERY,  which  we  mud  regard  as  the  continuation 
of  the  main  artery,  makes  its  way  through  the  thickeft 
flefh  of  the  forearm,  goes  along  the  ulnar  edge  of 
the  arm,  appears  again  from  under  the  fleffi,  about 
three  or  four  inches  above  the  wrid  ;  it  goes  down  to 
the  root  of  the  little  finger,  and  gives  the  chief  arches 

in 
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}h  t^e  palm  of  the  hand,  and  ill  the  arteries  of  the 
fingers,  faving  only  the  inner  fide  of  the  fore  finger. 
The  radial  artery  goes  off  like  a  branch  from  the  uU 
nar,  or^  in  other  words,  the  ulnar  feems  to  continue 
m  the  cou'rfe  of  the  mam  artery,  while  the  radial  goes 
oi  to  one  nde ;  it  makes  its  appearance  as  a  fuperfici:li 
iartery  much  higher  in  the  forearm  than  the  ulnar  ddes ; 
it3  chief  branch  turns  backwards  over  t&e  wrift,  of 
root  of  the  thumb,  and  it  gives  all  the  arteries  of  the 
thumb  and  forefinger,  as  the  ulnar  does  of  the  other 
fingels.  The  mterofleous,  again,  is  truly  a  branch 
from  the  ulnar ;  it  comes  off  where  the  ulnar  liel 
deeped;  it  runs  along  the  interoffeous  membrane, 
whence  its  name ;  it  belongs  to  the  deep  mufcles  of 
the  arm  ;  it  fcarcely  paffes  the  wrifl:,  or  at  lead  mounts 
but  a  very  little  way  along  the  back  of  the  handf. 

Thefe  are  the  great  divifibns  of  the  artery  j  but  be- 
fore entering  Upon  thefe,  it  will  be  well  to  fet  apart 
and  defcribe  one  particular  fet  of  arteries,  viz.  the  re- 
currents  J  both  becaufe  they  belong  in  a  peculiar  man* 
ner  to  the  joint,  and  becaufe  the  recurrertts,  fron\ 
whichfoever  of  the  great  arteries  they  come,  ftill 
ferve  the  fame  office,  viz.  of  inofculating  with  thofe 
from  the  above  joint ;  though^  after  all,  this  part  of 
their  ofECe  attracts  our  attention,  chiefly  becaufe  we 
depend  upon  thefe  inofculations  for  our  fuccefs  in  ope- 
tiations  fot  aiieurifm,  though  unqUeflionably  the  chief 
tife  of  thefe  arteries  is  to  fupply  the  joint  and  adja* 
cent  parts ;  and  their  inofculations  are  but  a  fecondary 
ofBct* 

Vol.  II.  C  c  arterc^*; 
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ARTERI^    RECURRENTES. 

The  recurrent  arteries  are  fmall  arteries  Gorre- 
fponding  with  the  anaftomofing  arteries  from'  abore. 
They  turn  quickly  backwards  almoft  as  foon  as  ihef 
are  clear  of  the  main  arteries  from  which  they  arife : 
they  encircle  the  whole  joint,  for  they  are  no  lefs  than 
four,  or  fometimes  five,  in  number ;  one  from  the  ra- 
dial, two  from  the  ulnar,  and  one  from  the  interofle- 
ous  artery. 

RECURRENS  RADIALIS  ANTERIOR. 

The  ANTERIOR  RECURRENT  of  the  RADIAL  artciy 
is  the  firft  branch  which  it   fends  off,    excepting  a 
fmall  branch  to  the  fupinator  and  fkin.     The  place 
where  the  radial  recurrent  is  to  be  found,  is  deq>  in 
the  hollow  betwixt  the  brachialis  internus  or  mufcle 
of  the  arm,  and  the  extenfor  radialis  or  firit  mufcle  of 
the  forearm,  viz.  that  which  conftitutes  its  outer  edge. 
The  recurrent  Jies  upon  the  forepart  of  the  jomt, 
where  the  outer  condyle  is :  the  mufcles  which  lie 
over  this  recurrent  artery,  or  .near  it,  are  the  two 
flexors  of  the  wrift,  the  fupinator  longus,  and  the  bi- 
ceps, and  thefe  receive  its  firfl  branches  ;  and  one  of 
its  branches  runs  down  along  the  tendon  of  the  fupi- 
nator.    Its   next  branches  go  lefs  regularly  to   the 
other  mufcles  of  the  forearm,  as  to  the  pronator  teies, 
and  to  the  flexors  of  the  fingers  ;  it  has  one  superfi* 
ciAL  ANASTOMOSING  artery,  whofe  anaftomofes  are 
not  upon  the  naked  joint ;  but,  on  the  contrary,  the 

branch 
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branch  mounts  along  the  forepart  of  the  brachialis 
intemus  mufcle,  and  inofculates  under  the  biceps 
with  the  lefler  or  lower  profunda.  A  fecond  anafto- 
mofing  branch  goes  deeper ;  it  pafles  through  the  flefli 
or  belly  of  the  brachialis,  and  anaftomofes  with  the 
ramus  anaftomoticus  major  from  above.  A  third 
anaftomofing  branch  is  the  chief  branch  ;  it  lies  deeper 
ftill  upon  the  forepart  of  the  joint,  in  the  hollow 
wbidi  I  have  lately  mentioned,:  it  runs  up  under  the 
belly  of  the  fupinator>  along  the  forepart  of  the  fhouU 
der-bone,  where  it  inofculates  with  the  upper  profunda 
humeri,  and  chiefly  with  its  greater  branch  called  fpiral 
artery ;  which  turns  round  the  bone,  and  ends  here 
over  the  outer  condyle. 

This  is  the  recurrens  anterior  of  the  radial  artery ; 
but  none  of  thefe  branches  have  I  ever  feen  or  felt  to 
be  enlarged  after  operations  for  aneurifm.  The  fuc- 
cefe  of  that  operation  depends  entirely  upon  the  ar- 
teries  next  to  be  defcribed,  viz.  the  ulnar  recurrents, 
which  are  always  two  in  number ;  but  fometimes 
thefe  two  recurrents  go  off  in  one  branch  from  the 
ulnar  :  in  which  cafe,  viz.  of  a  fmgle  recurrent  coming 
off  from  the  ulnar,  it  divides  immediately  into  two 
branches,  and  the  one  takes  the  fore  and  the  other 
the  bade  part  of  the  joint. 


RECURRENS  ULNARIS  ANTERIOR. 

The  anterior  recurrent  of  the  ulnar  artery 
goes  off  the  firft  of  the  branches,  immediately  before  it 
gives  off  the  interoffeous,  and  where  the  artery  'lies 
deep  Ja  its  triangular  hollow.  This  anterior  ar- 
;  .  ;n  C  c  2  tery 
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tery  pafles  up  under  cover  of  the  pronator  terei,  fie^ 
clofe  upon  the  forepart  of  the  inner  condyle,  and  b 
of  importance,  not  only  by  its  own  fize,  1)01  alfo  by 
its  anadomofing  with  the  ramus  anaftomoticus  majoty 
which  is  the  largcft  of  the  arteries  from  above. 


RECURRENS  ULNARIS  POSTERIOR, 

The  posterior  recurrent  of  the  olnar  artery 
IS  often  a  branch  of  die  anterior  one,  coming  off  with 
it  in  one  common  trunks  When  it  comes  off  apart, 
it  arifes  a  little  lower  ;  it  is  a  larger  and  ftronger  ar« 
tcry,  i.  e.  it  makes  as  full  inofculations,  goes  farther, 
and  gives  more  branches  to  the  mufcles.  This  pofie* 
rior  trecurrent  arifes  from  the  ulnar  at  that  place 
where  it  perforates  the  bellies  of  the  flexor  mufclet ; 
it  alfo  dives  through  betwixt  the  two  bellies  of  tbe 
llexor  mufcles  of  the  fingers,  it  thus  gets  round  the 
condyle,  for  thefe  two  mufcles  arife  together,  from 
the  condyle  :  the  artery  gives  many  branches  both  to 
the  pronator  and  flexor  mufcles,  and  to  tbe  perk)- 
fteum,  and  capfule  of  the  joint ;  it  then  lodges  itfclf 
in  that  deep  hollow  which  is  betwixt  the  olecranon 
and  the  condyle,  where  the  ulnar  nerve  lies  (that 
nerve  which  we  feel  fo  benumbed  when  we  ftrikc 
the  inner  fide  of  the  elbow).  The  artery  ftrctching 
upwards  along  the  bone,  meets  a  fimilar  defcending 
branch  from  the  upper  profunda,  and  inofculates  with 
it.  As  far  as  we  yet  know,  the  whole  weight  of  the 
bufinefs  in  faving  the  arm  after  aneurifms  depends  upon 
thefe  two  arteries.  In  Mr.  White's  preparation  it  ii 
the  anterior  branch  which  is  enlarged,  inofculating 

with 
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'With  the  anaftomoticus  major  over  the  forepart  of 
the  inner  condyle.  In  a  preparation  which  I  have,  it 
18  the  pofterior  artery  which  runs  tortpus  and  enlarged 
behind  the  inner  condyle  :  but  I  mufi  add  to  the  au-> 
thenticity  of  this  preparation,  by  noticing,  that  I  have 
feveral  times  felt  diftindly,  after  fuccefsful  operations 
for  the  aneurifm,  that  it  was  this  pofterior  artery  that 
was  enlarged. 

RECURRENS  TNTEROSSEA. 

The  RECURRENT  of  the  interosseous  artery  is 
the  firft  of  its  branches,  though  fometimes  this  recur- 
rent rifes  from  the  ulnar  a  little  above  the  interodi^ous. 
This  artery  going  to  the  middle  and  back  part  of  the 
joint  is  very  conftant ;  it  firft'  fends  one  fmallcr  branch 
forwards  towards  the  root  of  the  brachialis  internus 

• 

mufcle,  which  inofculates  over  the  forepart  of  the  joint 
wth  the  ramifs  anaftomoticus  magnus,  and  wittr'the 
ulnar  and  the  radial  recurrents ;  but  thefe  inofcula** 
tions  and  this  anterior  branch  are  of  fmall  importance. 
The  chief  branch  goes  through  that  lacerated-like 
hole  which  is  in  the  upper  end  of  the  interoifeous 
ligament ;  and  the  artery  having  paffed  through  this 
hole,  and  got  to  the  back  of  the  joint,  it  runs  for  two 
inches  upwards  along  the  back  of  the  olecranon,  com- 
.  tributing  greatly  to  form,  by  its  inofculations  with  both 
branches  of  the  profunda  fuperior,  that  net-work  of  ar- 
teries which  covers  all  the  back-part  of  the  joint,  and 
which  belongs  chiefly  to  the  joint,  to  the  capfule,  and 
tb  the  bones  which  form  the  joint. 

C  c  3  From 
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From  thefe  anaftomofing  branches  which  bekmg  to 
all  the  three  arteries,  we  now  return  to  defcribe  the 
general  courfe  of  the  three  great  arteries  )  an3  firft  of 
the  radial.' 

ARTERIA  RADIALIS. 

The  radial  artery  is  properly  the  firft  branch  of 
the  ulnar ;  it  goes  off  from  it  at  a  pretty  obtule  angfe 
in  the  bend  of  the  arm ;  it  pafTes  under  the  pronator 
mufcle,  emerges  from  under  it  above  the  middle  of 
the  arm,  follows  the  long  tendon  of  the  fupinator,  and 
runs  under  it  down  to  the  root  of  the  thumb  ;  it  is  at 
the  root  of  the  thumb  only  that  it  di^es  into  iti 
great  branches :  and  a  clear  proof  that  in  its  conrfc 
down  the  forearm  it  gives  off  none  but  fmall  and  ir- 
regular mufcular  branches,  is  this,  that  it  preferves  aU 
moft  an  equal  diameter  in  all  its  progrefs  from  tbe 
elbow  to  the  wrift. 

This  is  the  anery  which  lies  naked  upon  the  radios 
at  the  wriil,  where  we  feel  the  pulfe*  It  lies  more  ftt- 
pcrticial,  lefs  imbedded  in  mufcles,  than  the  ulnar  ar« 
terv ;  fv>r  fix  inches  above  the  wrift  there  is  to  be  felt 
nothing  but  the  naked  artery,  the  (harp  tendon  of  tbe 
fupinator«  and  the  bone.  The  radial  artery,  as  to  its 
Cv^urJV  dv^wn  towards  the  wrift,  is  dired;  but  with 
rt^jtrJ  to  it:clr,  it  is  tortuous,  with  fiiort  and  ^tle 
wavxnc:^  Of  its  branches,  as  it  moves  down  the  fore- 
a?nu  thcrt  :<  not  one  that  is  worthy  to  be  named. 
Fir:i  J:  >:iv<s  j  branch  to  the  fupinator,  and  to  the  ei- 
trnvi-ji  v^i  :hc  cirfus ;  then  it  gives  the  radial  recur- 
ve:*.:* Ji!'<rJiv?v  ccfcrSevi ;  then  having  gone  a  little 
.:ori>ci  uiuo:'^  the  cufdc?,  it  repeats  its  branches  to 
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the  fupinator  and  extenfors ;  but  being  deep,  it  gives 
alio  twigs  to  the  pronator  and  to  the  flexor  radialisi 
inofculating  with  the  interoffeous  arteries.  Next  the 
radial  artery,  emerging  from  among  the  thickeft  of 
the  mufcles  of  the  forearm,  becomes  fuperficial, 
touches  the  naked  radius,  and  runs  along  it,  with  the 
belly  of  the  flexor  pollicis  below  it  and  the  long  ten- 
don of  the  fupinator  above  it.  Here  are  no  muf- 
des  lying  on  the  outfide  of  it,  nothing  but  the  ten- 
don ;  and  therefore  all  its  twigs  are  downwards  to  the 
flexor  pollicis,  upon  which  it  lies  ;  to  the  flexor  digi- 
torum,  which  lies  next  to  that ;  and  to  the  flexor  ra- 
dialis  and  the  palmaris  longus.  Next  it  gives  deeper 
branches,  viz.  to  the  pronator  quadratus  ;  and  alfo  it 
gives  fmall  twigs,  which  accompany  the  feveral  ten- 
dons along  the  naked  bone.  Arrived  at  the  wrift,  it 
does  not  divide,  as  authors  have  reprefented,  into  two 
branches,  viz.  a  palmar  and  a  dorfal  artery,  but  quite 
the  reverfe ;  the  radial  artery  pafles  on  undivided  to 
the  root  of  the  thumb,  and  there  divides  into  three 
great  branches  ;  one  to  the  thumb,  one  to  the  fore- 
finger, and  one  to  the  palm  of  the  hand  :  it  does  in- 
deed, while  it  is  pafling  the  wrift,  give  two  cbnfider- 
able  branches,  one  to  the  palm,  and  one  to  the  back  of 
the  hand  j  yet  they  are  but  branches. 

ARTERIA  SUPERFiCIALIS  VOLJE. 

The  firfl  branch,  then,  of  the  radial  artery,  after  ar- 
riving at  the  wrift,  is  that  which  goes  acrofs  the  palm 
of  the  hand,  and  may  be  named  the  superficial  arte- 
ry of  the  PALM.    It  goes  oflf  juit  where  the  main  ar- 

C  c  4  tery 
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tery  is  about  to  turn  over  to  the  back  of  the  hand ;  it 
paffes  in  general  through  the  flefh  of  the  thumb,  go^ 
inor  under  the  root  of  abductor  brevis  pollicis. 
This  artery  we  generally  find  dividing  into  three 
branches:  The  firft  is  a  more  fuperficial  branch, 
vhich  crofTes  the  pahn  of  the  hand,  and  gives  its 
twigs  to  the  fkin,  palmar  aponeurofis,  annular  liga* 
meat,  and  all  the  tendinous  pans  about  the  joint :  The 
fecond  is  a  larger  and  more  important  branch  ;  it  is 
the  middle  branch  of  thefe  three }  it  goes  deep ;  mA 
having  given  feveral  branches  to  the  mufcles  about  the 
root  of  the  thumb,  and  to  one  or  two  of  the  interoifei 
mufcles,  it  makes  a  large  inofculation  with  the  great 
palmar  arch,  which  feems  to  be  indeed  the  chief  ten* 
dency  of  the  v;hole  artery :  The  third  branch  is  left 
regular  than  the  others  ;  it  mounts  along  the  root  of 
the  thumb,  and  belongs  to  its  outer  edge  *. 

The  next  branches  of  the  radial  artery  are  very 
fmall  and  namelefs  twigs,  which  go  to  the  naked  part 
of  the  wrift,  to  the  tendons,  ligaments,  and  the  bones ; 
and  then  comes  the  artery  oppofite  to  this  artery  of 
the  palm,  viz.  the  artery  of  the  back  of  the  hand. 

arteria  dorsalis  carpi. 

The  artery  of  the  i'.ack  of  the  hand  comes  of 
from  the  radial,  juft  after  it  has  turned  over  the  root 

*  This  branch  anatomilb  have  thought  fit  to  c;iU  arteria 
uLNARis  RADiALis  povLicis,  which  involvcs  fuch  a  compIicritioQ 
of  contradi(5Vions,  that,  upon  reading  ii,  one  would  naturally  turn 
t«^  the  table  of  errata.  The  artery  is  called  radialis,  becaufc  it 
comes  from  the  radial  artery;  and  uluiri?  poUicis,  bccAUic  it  goes 
ii^)on  the  uln;u:  fide  of  the  thumU 

of 
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of  the  thumb.  It  takes  its  courfe  direftly  acrofs  the 
back  of  the  hand,  over  the  carpal  bones  ;  and  by  its 
frequent  inofculations  with  branches  from  the  ubiar 
artery,  and  with  the  interofleous  arteries,  it  makes 
beautiful  net-works  acrofs  all  the  naked  part  of  the 
back  of  the  hand.  After  this  beautiful  net-work,  it 
fends  twigs  forwards,  which  lie  clofe  upon  the  bones, 
go  to  the  mufcles  which  lie  betwixt  the  bon^.  The 
mufcles  are  named  interoflei,  and  thefe  twigs  are 
named  after  them. 

The  firfl  interofleous  artery  is  large,  long,  goes  up 
in  a  dire£i  courfe  to  the  fork  betwixt  the  fore  and  mid 
fingers,  and  plunger  into  the  deft  of  the  digital  artery 
at  right  angles  with  it.  The  dorfalis  manus  gives  then 
a  fecond  twig  like  this,  and  then  a  third  ;  named  the 
firfl,  fecond,  and  third  interoffeous  arteries :  but  they 
are  all  fmaller  than  the  firft,  and  all  the  three  commu- 
liicate  with  the  arteries  from  the  palm. 

Before  the  final  divifion  of  the  radial  artery  *  into 
its  three  branches,  it  gives  a  third  artery,  or,  as  often 
happens,  two  arteries,  to  the  back  of  the  thumb* 

ARTERIA  DORSALIS  POLLICIS. 

The  fmall  artery,  or  the  two  fmall  arteries  which^ 
from  going  along  the  back  of  the  thumb,  are  named 
arterial  dorfalis  poilicis,  come  off  either  along  with,  or 

f  Notw  it h  (landing  the  inconfiftency  of  retaining  the  name  of 
radial  artery,  after  the  artery  has  pafTed  the  wrift,  and  begun  to 
run  along  the  thumb,  I  venture  to  facriBce  verbal  accuracy^  and 
would  make  much  greater  facrifices  to  obtain  a  clear  arrange- 
ncnr. 

imme<^ 
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immediately  afterj  the  dorfalis  carpi.  When  there  ve 
twoy  they  run  both  along  the  back  of  the  thumb,  one 
on  one  iide,  the  other  on  the  oppofite  fide ;  that  which 
runs  along  the  outer  edge  of  the  thumb  pafles  through 
under  the  tendons,  and  is  rather  (horter ;  that  whkh 
inclines  to  the  inner  fide  of  the  thumb  is  rather  longer. 
Thefe  fmall  arteries  on  the  back  inofculate  round  the 
edges  of  the  thumb  with  the  great  artery  on  the  inner 
fide ;  which  is  next  to  be  defcribed. 

The  radial  artery  having  advanced  to  the  wrift, 
turns  quick  round  the  wrift,  over  the  head  of  the  ra- 
dius, and  under  the  tendoDs  of  the  thumb ;  it  ^vei 
immediately  before  it  pafles  the  artery  of  the  palm ; 
it  gives  immediately  after  it  pafles  the  artery  of  the 
back  of  the  hand  ;  it  gives  immediately  after  that  the 
little  arteries  for  the  back  of  the  thumb;  it  then 
mounts  along  the  thumb  in  that  hollow  which  is  by 
the  fide  of  the  metacarpal  bone  of  the  thumb,  till  it 
arrives  at  the  cleft  betwixt  the  thumb  and  forefinger. 
There  ic  divides  into  three  great  arteries  ;  one  to  the 
inner  .fide  of  the  thumb,  very  large ;  another  to  that 
fide  of  the  forefinger  which  is  next  the  thumb,  which 
branch  is  much  fmaller ;  and  one  which  exceeds  thefe 
in  importance,  for  it  dives  down  into  the  palm  of  the 
hand,  forms  what  is  called  the  deep  arch  of  the 
palm ;  and  which,  having  crofled  the  palm,  forms 
on  the  fide  next  the  little  finger  that  inofculation  be- 
twixt the  upper  and  lower  arches  which  is  fo  much 
celebrated. 

A&TERIA 
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ARTERIA    RADIALIS   INDICIS« 

The  artery  of  the  forefinger  proceeding  from  the 
radial  artery  is  the  firft  and  fmalleft  of  thefe  three 
branches.  It  goes  off  at  the  root  of  the  ihetacarpal 
bone  of  the  forefinger,  goes  up  along  ^s  intero0eouf 
mufcle,  and  runs  along  all  the  edge  of  the  forefinger 
next  the  thumb,  inofculating  with  the  artery  of  the 
oppofite  edge,  which  comes  frotn  the  ulnar  arch;  it 
fends  off  twigs  at  its  root,  which  inolculate  with  the  fmall 
dorial  arteries  of  the  thumb ;  and  it  gives  a  branch  to 
the  addudor  indicis. 


ARTERIA   MAGNA    POLLICIS. 

The  chief  artery  of  the  thumb  rifes  along  its 
metacarpal  bone,  a  fingle  artery,  and  there  fplits 
commonly,  I  think,  into  three  fmaller  branches*  Two 
of  thefe  run  along  the  forepart  of  the  thumb  up  to 
its  extremity,  and  inofculate  there ;  the  one  running 
filong  the  radial,  the  other  along  the  ubar  fide,  till 
they  meet  at  the  point.  Thefe  are,, as  it  were,  coun- 
terparts of  the  dorfal  arteries,  but  greatly  larger,  the 
thumb  being  naked  on  the  back,  but  fle(hy  where  it 
looks  towards  the  palm.  Another  branch  of  the  ar- 
teria  pollicis  is  one  which  turns  acrofs  to  the  palm  of 
'  the  hand,  and  makes  a  fmaller  and  more  fuperficial 
inofculation  with  the  palmar  arch. 

ARTERIA 
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ARTERIA    PALMARIS    PROFUNDA.  • 

'  The  third  branch  of  the  radial  artery,  and  that  by 
\7hich  it  ends,  immediately  fucceeds  the  artery  of  the 
thumb.  It  crofTes  the  palm  of  the  hand  fo  as  to  form 
the  deep  arterial  arch,  or  the  radial  arch  of  the  palm; 
it  lies  under  the  aponeurofis,  and  all  the  tendons  and 
niufcles  clofe  upon  the  metacarpal  bones.  Having  gone 
its  circle  fo  as  to  complete  the  arch,  and  having  arrived 
at  the  root  of  the  little  finger,  or  rather  lower,  near  the 
pifiform  bone,  it  turns  backwards  with  a  fudden  fer^ 
pentine  turn,  and  enters  into  the  fide  of  the  ulnar  arcb| 
fo  as  to  make  a  complete  inofculation. 

This  deep  palmar  arch  gives  out  many  arteries ;  but 
as  it  lies  clofe  upon  the  bones,  they  are  all  of  the  fmalleft 
order  of  arteries,  and  go  only  to  the  bones,  and  to  the 
joints  of  the  carpus  and  metacarpus.  Thofe  branches 
again  which  run  upwards,  give  little  arteries  to  the  in- 
teroifei  mufcles,  to  the  lumbricales,  to  the  long  tendons, 
and  to  the  interftice  of  each  bone.  Small  twigs  arc 
fent  through  to  the  back  of  the  hand,  which  are  named 
arteriae  perforantes,  and  which  inofculate  with  the 
dorfalis  carpi,  or  artery  of  the  back  of  the  wrift  j  they 
alfo  inofculate  with  the  arteries  of  the  fingers. 


ARTERIA    ULNARIS. 

The  ULNAR  ARTERY,  both  from  its  fizp  and  its 

dircclion,  is  to  be  confidercd  as  the  continued  trunk. 

It   divcci    downwurds  aud   backwardj)    into   the  trian- 
gular 
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^ular  hollow  which  has  been  defcribed,  till  jt  touches 
the  interolTeous  membrane :  It  firft  gives  off  a  fmall 
branch  to  the  pronator  .teres  and  common  origin  of 
the  flexor  mufcles,  before  it  palTes  through  them : 
Sometimes  it  gives  off  here  the  recurrent,  which 
ihould  eome  from  the  interoffeous  artery ;  in  which 
cafe  that  branch,  as  it  pailes  backwards  through  the 
interoffeous  membrane,  is  named  interoffea  pofterior 
fuprema.  Next  the  ulnar  gives  off  the  proper  inter- 
offeous artery,  which  is  named  interossea  commu- 
nis^ becaufe  both  the  anterior  and  pofterior  arteries 
are  branches  of  it.  Then  the  ulnar  artery,  lodged  deep 
under  all  the  mufcles  which  go  off  from  the  inner 
condyle,  as  the  palmaris,  pronator  teres,  flexor 
ulnaris,  &c.  perforates  one  of  them,  viz.  the  flexor 
digitorum.  But  though  it  paffes  through  betwixt  the 
upper  and  lower  flexor,  it  does  not,  like  the  radial, 
appear  immediately  as  a  fuperficial  artery ;  it  Ihows 
iifelf  only  about  three  inches  above  the  wrift.  The 
ulnar  artery,  running  along  by  the  tendon  of  the  flexor 
carpi,  turns  over  the  wrift  at  the  pifiform  bone ;  it 
then  forms  the  fuperficial  arch  of  the  palmar  arteries, 
and  fupplies  all  the  fingers,  as  the  radial  fupplies  the 
thumb. 

The  arteries  which  the  ulnar  gives  out  after  it  paffes 
through  the  mufcles,  and  before  it  arrives  at  the  wrifts, 
are  merely  mufcular  branches,  extremely  variable  in 
fize  and  number.  To  enumerate  thefe  would  be  but 
to  repeat  the  names  of  all  the  mufcles  which  lie  upon 
the  flat  part  of  the  forearm. 

As  the  radial  fends  a  branch  over  the  back  of  the 
hand,  named  dorfalis   radialis,   fo  does  this  fend  a 

I  branch 
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branch  round  the  back  of  the  little  finger  named 
dorfalis  ulnaris. 


ARTERIA   BORSALIS   ULKARIS. 

The  BORSALIS  manus  ulnaris  is  a  (mall  branch 
which  goes^  off  from  the  ulnar  artery  at  it  advances 
towards  the  wrift.  The  ulnar  artery  goes  forwards 
towards  the  pifiform  bone,  while  this  little  artery  tiinis 
off  about  two  inches  below,  pafles  under  the.  tendon  of 
the  flez<^  ulnaris,  and  round  the  head  of  the  ulna,  to  the 
back  of  the  hand ;  it  then  goes  upwards  along  the  back 
of  the  little  finger,  where  it  ends.  It  gives  l»anches 
'  .  as  it  paffes  along  to  the  pronator  quadratus,  to  die 
extenfor  ulnaris,  to  the  joints  about  the  lower  part  of 
the  wrift,  and  efpeclally  to  the  joining  of  the  radius 
^*^  with  the  ulna ;  and  it  finifhes  on  the  back  of  the  hand 
by  arteries  given  to  the  tendons  and  capfule,  by  inof- 
culations  with  the  rete  which  is  formed  upon  the  back 
of  the  wrift,  by  the  radial  artery,  and  by  giving  the- 
dorfal  artery  of  the  little  finger. 

Next  the  ulnar  artery,  before  it  begins  its  arch, 
gives  fmall  branches  to  the  flexor  tendons  and  fore- 
part of  the  wrift ;  others  to  the  pifiform  bone,  to  the 
annular  ligament,  and  to  the  palmaris  cutaneus,  and 
then  branches  to  the  flexor,  abdudor,  and  addudors 
of  the  little  finger;  or,  in  other  words,  to  all  that 
roafs  of  mufcular  flefli  which  furrounds  the  root  of 
the  little  finger ;  and  ftill,  before  it  begins  to  bend 
into  an  arch,  and  juft  beyond  the  pifiform  bone,  it  gives 
off  that  branch  which  may  be  called  arteria  pal- 
maris PROFUNDA. 

arteria 
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ARTERIA    PALMARIS    PROFUNDA. 

« 

The  defcription  of  this  artery  is  Ihortly  this :  It  19 
but  a  fmall  artery ;  it  comes  off  a  little  lower  than 
the  pififbrm  bone ;  it  often  gives  the  lad  lateral  artery 
of  the  little  finger ;  it  then  turns  downwards  and  back« 
ymids  with  a  large  circle,  pafles  through  betwixt  the 
two  heads  of  the  flexor  digit!  minimi ;  by  this  it  gets 
into  the  deepeft  part  of  the  palm,  and  there  joins  itfelf 
with  that  palmar  branch  of  the  radial  artery  which 
comes  off  at  the  root  of  the  thumb ;  and  by  this  inof^ 
culation  the  deep  palmar  arch  is  completed. 

The  ulnar  artery  having  now  arrived  at  the  root  of 
the  metacarpal  bones,  forms  a  great  arterial  arch  acrofs 
the  palm  of  the  hand,  which  is  named  the  super^i- 
ciAL  PALMAR  ARCH}  and  this  arch  gives  out  the 
arteries  for  the  fingers  after  the  following  order :  It 
does  not  give  off  two  arteries  to  each  finger,  one  for 
each  fide,  becaufe  it  does  not  lie  at  the  root  of-  the 
fingers,  but  lower  down :  but  inflead  of  this  it  fends 
out  three  fmgle  arteries;  each  of  thefe  goes  to  the 
cleft  betwixt  two  of  the  fingers ;  and  when  arrived  at 
the  roots  of  the  fingers,  thefe  branches  divide  imi- 
formly  and  regularly  into  two  branches ;  of  which 
one  goes  up  along  the  fide  of  one  finger,  while  the 
other  goes  up  the  oppofite  fide  of  the  liext  finger ; 
and  thus  all  the  fingers  are  fupplied  each  with  two 
arteries,  one  running  along  either  edge  of  each  finger. 
To  number  them  according  to  the  fingers  one,  two, 
three,  were  mere  drudgery  and  wafle  of  time ;  and  to 
name  and  defcribe  them  were  an  abfolute  abufe,  fince 

they 
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they  are  fo  uniform  ih  all  points :  It  is  fufBdeiit  (d 
obferve,  that  a  long  and  (lender  artery  runs  along  each 
edge  of  each  finger ;  that  generally  at  each  joint  or 
diviHon  of  the  finger  the  two  arteries  make  arches  to 
mieet  each  other  acrofs  the  hollow  where  the  tendons 
lie,  fupplying  the  tendons  and  ligaments  at  the  fame 
time ;  and  that  the  fork  of  each  digital  artery  receivei 
a  branch  from  the  deeper  arch  of  the  palm.  That 
the  arteries  are  each  accompanied  with  correfponding 
nerves,  one  for  each  fide  of  each  finger }  for  the  id- 
nar  nerve  accompanies  the  ulnar  artery  down  the  fore- 
armi  and  branches  along  with  it  in  the  palm  into  the 
form  of  an  arch,  with  three  branches ;  which  three 
banches  are  afterwards  divided  like  the  arteries,  eadi 
into  two  twigs  at  the  roots  of  the  fingers. 

The  fuperficial  palmar  arch  finiflies  with  a  fmall 
branch,  which  makes  another  inofculation  at  the  root 
of  the  thumb  with  that  fuperficial  palmar  branch 
which  comes  oflF  from  the  artery  of  the  thumb,  near 
the  place  where  the  artery  of  the  forefinger  alfo 
comes  off. 


ARTERIA    INT£ROSSEA« 

The  interosseous  artery  is,  after  the  radial  and 

ulnar,  the  lad  of  the  arteries  of  the  forearm.     It  is 

but  a  branch  of  the  ulnar ;  it  arifes  from  the  ulnar 

jufl  where  it  lies  in  the  very  deepeft  part  of  the 

arm,  touches  the  interofleous  ligament.     This  artery 

is  named   interossea  communis,    bccaufe  of  two 

leffer   interoffeous    arteries    into    which    it    divides. 

Firft  the  interoflea  communis  divides  ^bout  an  incb 

bdow 
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below  the  elbow  into  the  interoffea  anterior  and  inter- 
offea  pofterior ;  next  the  interoffea  pofterior  gives  off 
the  pofterior  or  interoffeous  recurrent.  That  artery  is 
already  defcribed  ;  and  I  proceed  to  defcribe  now  the 
courfe  of  the  two  interoffeous  arteries. 

Firft,  The  anterior  interoffeous  artery  is  the  conti- 
nued trunk,  for  it  goes  ftraighc  forwards,  and  is  lar- 
ger ;  while  the  pofterior  interoffeous  is  fmaller,  turns 
out  of  the  ftraight  courfe  to  perforate  the  membrahc, 
and  is  exhaufted  before  it  reaches  the  wrift. 

The  anterior  interoffeous  artery  lies  flat  upon  the 
forepart  of  the  interoffeous  membrane  j  is  larger  thaa 
a  crow-quill,  or  about  half  the  diameter  of  the  radial 
artery.  As  it  goes  down  the  forearm,  it  gives  branches 
to  all  the  mufcles  ;  it  gives  the  nutritious  arteries  of 
the  radius  and  ulna ;  it  goes  forwards,  and,  ending  ia 
fmall  branches  under  the  anular  ligament  of  the  wrift,  ' 
it  makes  beautiful  net-works  and  anaftomofis  over  the 
capfular  jouits  of  the  carpus. 

Secondly,  The  pofterior  interoffeous  artery  turns 
through  the  interoffeous  ligament  about  two  inches 
below  the  elbow-joint.  It  inftantly  gives  off  the  in- 
teroffeous recurrent ;  which  being  very  large,  the  ar- 
tery feems  to  be  divided  into  two  equal  branches,  of 
which  one  is  the  recurrent,  turning  upwards  towards 
the  elbow-joint ;  the  other  is  the  pofterior  interoffeous 
itfelf,  running  downwards,  and  diftributing  its  branches 
among  all  the  great  bellies  of  the  extenfor  mufcles  j 
which  lie  on  the  outfide  of  the  forearm. 

Thirdly,  There  is  fomething  like  a  fecond  interoffea 
pofterior;  for  the  anterior  interoffeous  artery  fends 
off,  about  four  inches  above  the  wrift,  another  artery. 
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but  much  finaller,  which  perforates  the  interofleoos 
membrane ;  might  be  called  a  fecond  pofterior  inter* 
oflfeous ;  though  it  is  rather  to  be  reckoned  among 
thofe  fmaller  twigs  which,  coming  oflp  from  the  ante- 
rior interofTeous,  and  perforating  the  ligament,  go 
through  it  to  the  extenfor  mufdes,  and  are  named  fer- 
FORATiNG  ARTERIES,  being  from  about  four  to  (even 
in  number* 


C  H  A  P.    in. 

OF  THE  ARTERIES  OF  THE  THORAX,  ABDOMEN, 

AND  PELVIS. 


§     I.      ARTERIES  OF  THE  THORAX. 


AORTA   THORACICA. 

1  HE  aorta  from  the  arch  (where  the  fubclavians  an^ 
carotids  gooflf)  bends  downwards  and  backwards,  and 
touches  the  left  fide  of  the  fpine.  The  two  mem- 
branes called  pleura  of  the  r^ht  and  left  fide  meet  m 
the  middle  to  form  the  mediaftinum ;  but  as  they  do 
not  meet  immediately,  they  leave  a  triangular  fpace, 
the  bafis  of  which  triangle  is  the  fpine ;  the  fides  are 
the  two  membranes  of  the  pleura,  inclining  towards 
each  other  j  and  there,  in  the  interflice  betwixt  them, 

the 
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the  dorti  ts  lodged,  and  along  with  it  lies  the  oefopha- 
gu8,  which  runs  downwards  towards  the.  ftomach* 
The  thoracic  du£t,  which  is  pafSng  upwards  to  the  fub- 
clavian  vein,  and  the  vena  azygos,  which  returns  the 
.blood  of  the  thorax,  and  brings  it  into  the  defcending 
cava ;  thefe  parts  are  all  involved  in  cellular  fubdance, 
and  inclofed  in  this  triangular  fpace  betwixt  the  two 
membranes. 

The  aorta,  as  it  goes  thus  downwards  befides  the 
fpine,  gives  the  following  branches :  Firft,  As  it  lies 
immediately  behind  the  root  of  the  lungs,  it  gives 
fmall  arteries  which  nourifh  the  proper  fubilance  of 
the  lungs,  the  bronchial  arteries :  Secondly,  As  it  lies 
by  the  fide  of  the  cefophagus,  it  fupplies  it  with  fmall 
twigS5  the  oefophageal  arteries :  Thirdly,  The  aorta,  as 
it  moves  downwards  through  the  thorax,  gives  off  a 
fmall  and  regular  artery  to  the  interftice  of  each  rib  as 
it  pafles  it;  and  thefe  are  the   intercostal  ar- 

T£RI£S« 

The  BRONCHIAL  artcrics  are  always  three,  and  fome« 
dmes  four,  in  number^  Their  office  is  not  to  contri* 
bute  to  the  oxydation  of  the  blood;  that  office  be- 
longs  peculiarly  to  the  pulmonic  artery,  while  the 
finall  bronchial  arteries  are  for  nouriihing  the  proper 
fubftance  of  the  lungs ;  for  which  end  they  attach 
themfelves  immediately  to  the  trachea,  and  follow  its 
branches,  twifting  round  them  through  all  the  fub- 
ilance of  the  lungs* 

I.   ARTERIA  BRONCHIALIS  COMMUNIS. 

( 

The  common  bronchial  arTf.ry,  fo  named  be- 
caufe  it  gives  branches  to  both  fides  of  the  lungs, 
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arifes  higheft  from  the  forepart  of  the  aorta ;  it  g'wcs 
two  branches,  onp  to  the  right  fide  of  the  lungs,  and 
one  to  the  left ;  the  right  branch  gives  an  artery  to  the 
oefophagus,  and  fometiines  the  whole  of  the  right 
branch  goes  to  that  part. 

2.  ARTERIA  BRONCHIALIS  DEXTRA. 

The  right  bronchial  artery  fometiines,  like 
the  common  bronchial,  comes  off  from  the  aorta ;  but 
very  often  it  comes  off  frqm  the  upper  intercoftal  ar- 
tery. It  goes  round  the  right  branch  of  the  trachea, 
and  belongs  to  that  fide  of  the  lungs  alone :  but  it 
gives,  notwithftanding,  fome  branches  to  other  parts, 
efpecially  to  the  cefophagus,  to  the  back  of  the  peri- 
cardium, and  to  the  pofterior  mediaftinum,  or  mem- 
brane which  (Irides  acrofs  the  aorta. 

3.  ARTERI/\  BRONCHIALIS  SINISTRA. 

The  LEFT  BRONCHIAL  ARTERY  comes  ofF  along 
with  the  bronchialis  communis  from  the  forepart  of 
the  aorta ;  it  goes  to  the  left  fide  of  the  lungs,  and  alfo 
aTords  fmall  branches  to  the  cefophagus  and  neigh- 
bouring parts. 

4.  ARTERIA  BRONCHIALIS  INFERIOR. 

Often  there  is  a  fourth  bronchial  artery,  which  we 

would    call    BivONCHIALIS    INFERIOR,    Or    the    LOWER 

BRONCHIAL  ARTERY,  bccaufe  it  comcs  off  lower  than 
thtfe,  commonly  about  the  place  of  the  fifth  rib.  It 
go.^s  to  the  back  of  the  heart,  where  the  pulmonic 
vein  of  the  left  fide   expands  into  the  auricle,  and 
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taking  the  pulmonic  vein  as  a  conduftor,  creeps  back- 
wards along  it  into  the  fubftance  of  the  lungs. 

Thefe  bronchial  arteries  are  the  lead  regular  in  all 
the  body,  coming  oflFufually  from  the  aorta,  but  fome- 
times  from  the  mammary,  and  often  from  the  upper 
intercoflal  artery;  fometimes.alfo  they  arife  from  the 
intercoftals  of  the  aorta.  But  from  one  or  other  of 
thefe  fources  we  ufually  have  three  or  four  bronchial 
arteries,  which  are  fo  named  from  their  belonging  to 
the  branches  of  the  trachea  or  bronchiac. 

Ruyfch,  who  firft  difcovered  this  artery,  and  Syl- 
vius de  la  Boe  and  others  who  followed  Ruyfch,  and 
ufed  his  words  in  defcribing  the  artery,  explained  its 
office  truly  :  they  faid  it  was  for  nourifliing  the  fub-  * 
Aance  of  the  lungs.  But  this  fenfible  opinion  was 
difputed  by  many  phyficians  of  very  great  reputation  ; 
who  maintained  that  it  was  quite  difproportioned  to 
the  fize  of  the  lungs,  and  that  it  nouriflied  the  trachea 
only  ;  and  they  gave  a  moft  whimfical  reafon  for  be- 
lieving all  this.  The  lungs  they  confidered  as  made 
of  very  coarfe  ftuff,  which  the  half  elaborated  blood 
of  the  right  ventricle  and  pulmonic  artery  might 
ferve ;  while  the  harder  and  more  perfed  fubflance 
of  the  trachea  required  a  more  perfed  and  finer 
blood. 


5.    ARTERIiE  CESOVHAGEJE. 

The  cesophaoeal  arteries  are  generally  five  or 
fix  in  number.  They  are  fmall  twigs  which  ^ome  ofF 
from  the  aorta  below  the  bronchial  arteries ;  they 
encircle  the  cefophagus^  and  make  anaflomofes  with 
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each  other;  and  very  generally  they  pafs  off  from 
the  oefophagus  to  tbe  pofterior  mediaftinum,  or  that 
double  membrane  under  the  interlUce  of  which  tbe 
aorta  Ues.  Thefe  fecondary  arteries,  along  with  yery 
fmall  twigs  which  come  off*  from  the  aorta  itfelf,  ibme 
anatomies  cboofe  to  defcribe  apart  leader  the  title  of 
pofterior  mediaflinal  arteries. 

6.    INTERCOSTALE8  INFERIORES, 

The  lower  intercostal  arteries  are  nine  or 
ten  in  number,  according  to  the  number  of  ribs  which 
are  not  fupplied  by  the  upper  intercoftal  artery  (for 
the  upper  intercoftal,  which  comes  downwards  from 
the  fubclayian  artery,  fupplies  ufualiy  the  intercoftal 
fpaces  of  the  two  firft  ribs),  but  fometimes  of  three, 
^nd  fometimes  of  one  only.  The  aorta,  in  it$  courb 
down  the  back,  gives  put,  as  it  paffes  each  vertebra, 
one  artery  for  each  rib ;  as  it  goes  down  along  ih? 
loins  it  ftill  gives  oft'  an  artery  at  the  interval  of  each 
vertebra ;  in  the  thorax  they  are  named  intercostal, 
and  in  the  loins  the  lumbar  arteries. 

The  right  intercoftals  are  longer,  becaufe  they  have 
to  mount  over  the  ridge  of  the  vertebrae ;  the  left 
ones  are  (hortcr,  becaufe  the  aorta  lies  on  that  fide  of 
the  fpine :  the  intercoftals  often  give  fn)all  twigs  to  the 
cefophagus  and  mediaftinum ;  but  befides  thefe,  each 
intercoftal  artery  gives  three  principal  branches. 

I.  By  the  head  of  each  rib  it  gives  a  fmall  artery, 
which  belongs  entirely  16  the  fpine,  and  this  artery 
fends  one  twjg  to  the  fubftance  of  each  vertebra  ;  an- 
other twig  goes  to  the  (heath  or  dura  mater  of  the 
frinal  marrow  j  the  U^ifd,  fojlowing  each  intercoftal 

ncryc 
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nerve  backwards,  enters  into  the  fubftance  of  the  fpi- 
2ial  marrow  itfelf. 

2.  Each  inter coftal  gives  next  a  larger  artery, 
^hich  perforates  near  the  head  of  each  rib,  and  paffes 
through  to  the  back,  and  fupplies  the  longiffimus  dorfi, 
latifOmus  dorfi,  facro-lumbalis,  and  all  the  great  muf- 
cles  of  the  back,  which  have  indeed  no  other  fource 
whence  they  can  derive  arteries ;  and  though  thefe 
are  apparently  fmall  for  fo  great  a  mafs  of  muf- 
cular  flefh,  that  fmallnefs  is  compenfated  for  by  their 
frequency. 

3.  The-  intercoftal  artery  proceeds,  after  giving 
thefe  branches,  along  its  proper  intercoftal  fpace, 
where  it  gives  an  immenfe  number  of  fmall  arteries  to 
the  intercoftal  mufcles  ;  and  as  each '  artery  pafles 
round  the  thorax  along  the  ribs,  it  fplits  into  two 
branches ;  one  attaches  itfelf  to  the  lower  edge  of  the 
rib  above  it,  where  there  is  a  fort  of  groove  to  re* 
ccive  it,  that  is,  the  larger  artery,  and  the  artery  which 
is  to  be  feared  in  wounds  or  operations ;  the  other  at« 
taches  itfelf  to  the  upper  (harp  edge  of  the  lower  rib, 
where  there  is  no  groove  ;  this  of  courfe  is  the  fmaller 
branch,  much  lefs  important  in  all  refpe^s.  Thefe 
two  accompanying  each  rib,  run  round  the  circle  of 
the  thorax  to  its  forepart,  and  inofculate  with  the 
mammary  and  epigaftric  arteries* 
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§    2.    ARTERIES  OF  THE  ABDOMEN. 


AORTA  ABDOMIKALIS. 

The  aorta  defcends  into  the  belly  under  that  arch 
which  is  formed  by  the  legs  of  the  diaphragm*  It 
paffes  along  the  left  fide  of  the  fpinc ;  but  now,  upon 
emerging  into  the  abdomen,  it  inclines  nearer  to  the 
middle  of  that  ridge  which  is  formed  by  the  vertebrae 
The  flat  and  tendinous  legs  of  the  diaphragm  not  only 
flride  over  the  aorta,  fo  as  to  form  an  arch  appa- 
rently for  its  proteftion ;  but  the  uppermoft  part  of 
the  crura  turns  flat  under  it,  fo  as  to  embrace  it.  No 
vein  goes  along  with  the  aorta  ;  for  the  cava,  which 
returns  all  its  blood,  leaves  it  a  little  above  the  pelvis, 
and  inclines  towards  the  right  fide,  that  it  may  enter 
into  the  right  fide  of  the  heart,  which  it  does  by  paf- 
fing  under  the  liver. 

But  the  aorta  has  other  very  important  connections; 
for  as  one  of  its  firfl:  arteries  is  the  great  artery  of  the 
intedincs,  of  courfe  the  root  of  the  mefentery  (the 
membrane  which  conducts  the  arteries  of  the  intef- 
tines)  lies  over  the  aorta ;  and  as  the  mefentery  con- 
dufls  the  laQeals  from  the  inteftines,  of  courfe  the 
meeting  of  the  lacteals  and  of  the  lymphatics,  or,  in 
other  words,  the  beginning  of  the  thoracic  duft,  is  at 
the  fide  of  the  aorta.  Again,  as  the  great  nerves  which 
come  down  from  the  bread  into  the  abdomen  are  de- 
dined 
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ftined  chiefly  for  the  vifcera,  they  have  no  other  way 
of  reaching  the  vifcera  than  by  taking  the  direftion  of 
the  feveral  branches  which  the  abdominal  aorta  gives 
out.  There  are  three  great  branches  ;  the  cceliac,  the 
fuperior  mefenteric,  and  the  inferior  mefenteric  arte- 
ries. Of  coutfe  there  are  three  great  plexus  of  nerves  ; 
the  cceliac  plexus,  the  fuperior  mefenteric  plexus,  and 
the  inferior  mefenteric  plexus.  As  thefe  net-works 
all  come  from  the  greater  net- work  which  covers  the 
aorta  itfelf,  that  plexus  is  named,  from  its  great*  fize 
and  from  its  many  radiated  nerves,  the  folar  plexus ; 
and  the  femilunar  form  of  the  two  great  nerves  which 
fupply  the  whole  gives  them  the  name  of  femilunar 
ganglions. 

Thefe  connexions  of  the  aorta,  deduced  in  this  ge- 
neral  way,  will  be  eafily  underftood;  will  (how  the 
importance  of  ftudying  this  point,  where  there  are  fo 
many  intricate  parts ;  and  will  explain  alfo  the  ne- 
ceffity  of  mentioning  this  group  of  difficult  parts  at 
once. 

The  aorta  then  pafles  from  the  thorax  into  the  ab- 
domen,  through  betwixt  the  legs  of  the  diaphragm  ; 
the  beginning  of  the  thoracic  duft  lies  a  little  below 
this  point,  and  the  duft  itfelf  runs  up  by  the  fide  of 
the  aorta  ;  the  great  Splanchenic  nerve,  or  that  which 
'  goes  to  the  bowels,  attaches  itfelf  as  foon  as  it  enters 
the  abdomen  to  the  fide  of  the  aorta,  and  fwells  out 
into  the  femilunar  ganglion  or  knot :  So  that  the  fe- 
milunar ganglion  of  each  Splanchenic  nerve  lies  along 
each  fide  of  the  aorta  ;  the  fmaller  nerves  which  thefe 
ganglions  give  out  meet  acrofs  the  root  of  the  abdo- 
minal aorta,  to  form  the  folar  plexus ;  and  next  the 

cceliac 
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coeliac  and  mefenteric  plexus  arife  chiefly  from  that 
folar  one. 

The  aorta,  thus  conneded,  having  come  out  into 
the  abdomen,  the  firft  branch  which  it  gives  off  na- 
turally is  a  fmall  one  to  the  diaphragm  as  it  pafles  im- 
.der  it.  The  next  branch  which  it  gives  off  is  the 
mod:  important  of  ali,  viz.  the  coeliac  artery ;  and  it 
fupplies  the  ftomach,  the  Uver,  and  the  fpleen,  becaufe 
they  lie  in  the  upper  part  of  the  abdomen.  Next  it 
gives  a  great  artery  to  the  inteftines,  which  is  named 
the  fuperibr  mefenteric  artery  ;  for  it  goes  to  the  in- 
teftines  which  lie  within  the  abdomen.  And,  laftly, 
it  gives  off  a  great  artery,  which  is  named  lower  mo- 
fenteric ;  becaufe  it  fupplies  chiefly  the  lower  part  of 
the  great  inteftines,  and  mod  efpecially  the  Fcdum, 
where  it  goes  down  into  the  pelvis. 

Then  the  aorta  divides  into  the  two  iliac  arteries, 
and  of  comfe  has  no  longer  the  name  of  abdomiDal 
aorta. 


ARTER1J5  PHRENICiE. 

The  diaphragm  has  in  nine  of  ten  bodies  two  arteries 
named  the  phrenic  arteries  ;  one  going  to  the  r^ht 
fide,'the  other  to  the  left.  The  varieties  of  this  artery  arc 
too  great  aimed  to  be  mentioned  ;  but,  however,  thefe 
are  the  chief :  Generally  the  phrenic  arteries  are  tvo 
fmall  arteries  arifmg  from  the  aorta,  one  going  to  the 
right  fide,  another  to  the  left ;  often  there  is  one  artery 
going  off  from  the  forepart  of  the  aorta,  and  dividing 
immediately  into  two  arteries,  right  and  left }  fometim^s 
one  arifes  from  the  aorta  itfelf,  another  from  the  coe- 
liac  artery;  fometimes  the  cocliac  artery,  which  has 

properly 
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properly  but  three  branches,  has  a  fourth  added, 
which  is  the  phrenic  artery ;  fometimes  there  are 
three  phrenic  arteries,  fometimes  even  four ;  and  the 
diaphragm,  it  is  always  to  be  remembered,  receives 
often  fmaller  branches  from  the  intercoftal  and  lumbar 
arteries,  or  from  the  capfular  arteries,  befides  thofe 
which  it'  gets  from  the  thorax  along  with  its  nerve 
coming  along  the  pericardium. 

Thefe  varieties  being  mentioned,  the  hiftory  of  the 
regular  phrenic  arteries  may  be  very  fliort.  One  goes 
round  the  right  fide  of  the  diaphragm,  and  the  other 
round  the  left,  with  very  little  variety.  Firft  the 
phrenic  artery  cfofles  what  is  called  the  flefhy  part  of 
the  cms  diaphragmatis  of  its  own  fide,  and  goes  bend- 
ing along  to  what  is  called  the  ala  or  wing  of  the  dia* 
phragm,  and  gives,  a  great  many  arteries  in  all  direc- 
tions into  thefe  flefhy  fides  of  the  diaphragm;  thr 
artery  then  turns  round,  and  encircles  the  great  cen- 
tral tendon,  where  the  two  phrenic  arteries  begin  to 
turn  round :  they  give  one  branch  particularly  large 
to  the  flefhy  fides  of  the  diaphragm,  which  arife  from 
the  ribs ;  then  bending  round  the  central  tendon,  they 
fpread  all  their  remaining  branches  forwards  upon  the 
central  tendon,  and  upon  that  part  of  the  mufcle  which 
arifes  from  the  {i:ernum,  and  meet  in  large  inofcula- 
tions  with  each  other.  One  branch  often  pierces  the 
diaphragm,  goes  into  the  pericardium  where  it  is  at- 
tached to  the  diaphragm,  and  unites  with  that  artery 
which  comes  down  alopg  with  the  phrenic  nerve,  the 
comes  nervi  phrenicL 

But  ftill  it  is  to  be  remembered,  that  the  phrenic 
ffTUties,  before  they  eater  into  the  diaphragm,  give 

fmall 
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fmall  arteries  to  the  capfulae  renalcs,  and  to  the  afo- 
phagus  and  neighbouring  parts ;  the  oefopbegean 
branch  running  upwards  into  the  thorax,  to  inofcu« 
late  with  the  upper  arteries  of  the  oefopbagus. 


§  3.  OF  THE  ARTERIES  OF  THE  STOMACH,  LIVER,  AND 

SPLEEN. 

The  upper  part  of  the  abdomen  is  occupied  entirely 
by  the  flomach,  liver,  and  fpleen ;  the  (lomach  ii 
the  middle,  the  liver  on  the  right  hand,  and  the  fpleea 
on  the  left.  The  cceliac  artery  fupplies  all  thefe  parts  i 
\t  rifes  up  from  the  forepart  of  the  aorta  a  (hort  thick 
artery  encircled  by  the  Icffer  arch  of  the  ftomach ; 
and  immediately  fplits  into  three  branches,  of  which 
the  middle  branch  goes  to  the  ftomach,  the  left  goes 
to  the  fpleen,  the  right  goes  to  the  liver  ;  and  thus  wc 
have  all  the  branches  of  the  coeliac  artery  neatly  and 
fimply  arranged. 

ff 

ARTERTA    CCELIACA. 

• 

The  c^f.ltac  artery  is  fo  important,  that  its  place 
and  conntdions  muft  be  more  minutely  defcribeA 
It  arifes  from  the  forepart  of  the  aorta,  juft  at  that  place 
where  the  aorta  is  clofely  embraced  by  the  crura  dia- 
phragmatis,  and  over  the  eleventh  vertebra  of  the 
back;  it  juts  direftly  forwards,  almoft  at  right  angles 

from 
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from  the  aorta,  and  is  encircled  by  the  leffer  arch  of 
the  ftomach ;  the  artery  (landing  up  betwixt  it  and 
the  diaphragm.  The  coeliac  trunk,  then,  is  fo  placed 
as  to  be  furrounded  by  thefe  parts ;  it  has  the  oefo- 
phagus  on  the  left  hand ;  the  lobulus  fpigelii,  or  lobu- 
lus  papillaris  of  the  liver,  on  the  right  hand ;  it  has 
the  lefler  arch  of  the  ftomach  making  its  turn  undet 
it ;  and  it  has  the  diaphragm  above,  and  the  pancreas 
running  acrofs  below ;  it  is  covered  by  the  delicate 
web  of  the  omentum,  named  omentum  minus,  which 
goes  from  the  lefler  arch  of  the  ftomach  to  the  liver 
and  to  the  fpine. 

Now  this  fliort  jutting  out  or  ftump  we  call  the 
trunk  of  the  coeliac  artery ;  or  we  call  it  axis  arteriae 
coeliacai;,  for  there  is  no  other  artery  of  the  body  that 
divides  like  it :  the  ftump,  which  is  lefs  than  half  an 
inch  in  .length,  ferving  as  an  axis,  from  which  the 
three  great  branches,  viz.  to  the  ftomach,  liver,  and 
fpleen,  go  off  all  at  once,  in  a  tripod  like  formj  one 
upwards,  one  to  the  right,  and  one  to  the  left.  The 
hepatic,  which  goes  to  the  right,  is  largeft  in  the  child, 
becaufe  of  the  great  bulk  of  its  liver;  the  fplenic, 
which  goes  to  the  left,  is  larger  in  the  adult;  the 
gaftric  is  almoftalways  the  fmalleft  of  the  three. 

I.  ARTERIA    CORONARIA    VENTRICULI. 

The  CORONARY  ARTERY  of  the  STOMACH  IS  the 
central  artery  of  the  tripod.  When  it  belongs  entirely 
to  the  ftomach,  it  is  fmaller  than  the  fplenic  or  hepatic 
arteries  :  but  when  it  gives  (as  often  it  does)  a  branch 
to  the  liver,  it  is  the  largeft  of  the  three.  This  gaftric 
artery,  or  coronary  artery  of  the  ftomach,  is  generally 

the 
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the  fmalleft)  not  very  much  larger  than  a  clXMr-quU } 
it  rifes  upwards^  and  turns  a  little  towards  the  left  fide, 
tyecaufe  the  pyloric  orifice  of  the  ftomach  is  there. 

Before  it  reaches  the  pyloric  orifice  of  the  ftomadi^ 
it  divides  itfelf  into  two  great  branches ;  one  gobg 
round  the  cardial  orifice  of  the  ftomach^  and  the  odior 
returning  along  the  lefler  arch* 

CORONARIA    SUPERIOR    VEKTRICULK 

The  branch  which  belongs  to  the  cardiac  orifice 
of  the  flomach  attaches  itfelF  to  the  oefophagns,  juft 
where  it  emerges  from  the  diaphragm ^  and  is  joined  to 
the  ftomach :  the  artery  turns  round  the  oefophagus, 
pafles  firft  under  and  behind  it,  and  then  turns  rotmd 
and  appears  on  the  forepart,  or  rather  on  the  left  fide, 
of  the  ftomach  to  fpread  over  it.  In  the  middle  of  this' 
turn  it  gives  off  an  artery  which  runs  backwards  along 
the  oefophagus,  takes  diredly  the  line  of  the  oefophagus^ 
runs  up  with  it  into  the  thorax  a  confiderable  way« 
inofculates  with  the  upper  oefophagean  arteries,  and 
though  a  fmall  branch,  it  is  long,  and  feldom  awanting. 
The  fecond  branch  is  a  continuation  of  the  fame  artery 
encircling  the  cardia,  fending  its  arteries  down  ovct 
the  large  and  bulging  part  of  the'  ftomach,  fomewhft 
in  the  form  of  a  crown.  As  the  fpleen  is  attached  to 
this  end  of  the  ftomach,  this  artery  inofculates  with 
what  are  called  the  vafa  brevia,  or  fhort  vefTels  coming 
from  the  fpleen ;  and  fo  it  ends,  having  the  name  of 

CORONARIA  SUPERIOR  VENTRICULK 

The  fecond  branch  of  the  coronary  returns  aloiq; 
the  lelTer  arch  of  the  ftomach ;  it  is  fo  connected 
with  the  laft  that  it  may  be  called  ramus  coronarix 

dextrai 
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dextra,  though  properly  it  is  not  a  branch,  but  the 
continued  trunk  of  the  gaftric  artery.  As  the  firfl: 
branch  turns  round  behind  the  oefophagus,  this 
ftops  and  turns  to  the  lefler  arch  of  the  ftomach, 
touches  it  ju(t  at  the  cardiac  orifice,  /.  e.  at  the  root 
of  the  oefophagus ;  turns  with  a  gentle  turn  round  the 
lefler  arch  of  the  ftomach,  bending  as  the  arch  bends^ 
giving  its  branches  down  both  forwards  and  back- 
wards over  each  tide  of  the  ftomach.  As  it  runs  along 
the  ftomach  it  is  fenfibly  exhaufted  by  thefe  arteries, 
fo  that  it  arrives  very  fmall  at  the  lower  or  pyloric 
orifice  of  the  ftomach ;  there  it  turns  over  from  the 
ftomach  upon  the  fmall  gut  in  fuch  a  way  as  to  belong 
to  the  pylorus  or  union  of  the  gut  with  the  ftomach  ; 
and  though  fmall  and  trivial,  it  has  an  appropriated 
name,  arteria  pylorica  superior,  and  thus  the 
gaftric  artery  ends. 

But  fometimes,  as  has  been  mentioned  in  the  general 
defcription,  the  gaftric  artery  fends  a  branch  to  the 
liver;  yet,  in  that  cafe,  the  order  of  thefe  arteries 
already  enumerated  is  in  no  degree  difturbed;  the 
artery  running  along  the  oefophagus,  the  artery  running 
tx)und  the  cardia  and  in  form  of  a  crown,  the  artery 
returning  along  the  lefler  arch,  are  ftill  the  fame ; 
only,  after  giving  off  this  laft  artery,  the  trunk  of  the 
gaftric  goes  off  from  the  ftomach,  continues  its  courfe 
towards  the  liver,  and  paffes  into  it. 

2.    ARTERIA   HEPATICA. 

The  hepatic  artery  goes  off  from  the  coeliac 
axis,  where  it  almoft  touches  the  point  of  the  fpige- 

lian 
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Han  lobe.  The  pancreas  covers  the  root  of  ihe  hqa* 
tic  artery ;  it  then  turns  a  little  forwards,  and  rifii^ 
fomewhat  upwards  at  the  fame  time,  it  pafTes  under 
the  pylorus,  i.e.  under  the  ftomach  and  duodenum} 
it  pafles  behind  the  omentum  minus  and  biliary 
duds ;  it  arrives  at  the  porta  where  the  great  vena 
portae  enters  the  liver,  and  where  the  biliary  duds 
come  out ;  it  pafles  betwixt  the  biliary  du£ts  and  the 
vein;  and  having  divided  a  little  before  into  two 
great  branches,  thefe  now  enter  into  the  right  and 
left  lobes  of  the  liver.  In  this  place  it  is  inclofed 
along  with  all  the  other  veflels  in  that  flieath 
of  cellular  fubflance  which  is  called  the  capfule  of 
Gliflbn. 

Thus  the  artery  finally  terminates  near  the  liver  in 
two  great  branches,  right  and  left ;  but  before  it  does 
fo,  it  gives,  as  it  pafles  the  flomach,  duodenum,  pao- 
creas,  very  important  branches  to  thefe  parts.  Be- 
fore  it  gives  thefe  more  important  branches,  it  gives 
fmall  twigs  to  the  vena  portas  and  to  the  head  of  the 
pancreas ;  then  it  gives  off  the  great  artery  which  is 
the  fource  of  thefe  lefler  arteries  (to  the  pylorus, 
pancreas,  and  duodenum),  viz.  the  arteria  duo- 
DLNo-GASTRiCA,  which,  foon  after  it  goes  off  from  the 
hepatic  artery,  divides  into  two  chief  branches.  One 
turns  backwards  along  the  duodenum  to  the  ftomach, 
and  tiom  fupplying  the  ftomach  and  epiploon,  is  named 
GASTRo-EPiPLoic  ARTERY.  The  Other,  tuming  dowD- 
wards  along  the  duodenum,  gives  at  the  fame  time  arte- 
ries to  thcpancreas,  and  fo  is  named  arteria  PANCREA- 
tico-duodi:Nalis.  Thc  trunk  which  divides  into  thefe 

two 
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two  arteries  may  be  defcribed  thus :  The  duodenum 
begins  from  the  pylorus  ;  the  pancreas  pours  its  liquor 
into  the  duodenum ;  and  therefore  the  head  of  the 
pancreas  is  attached  to  the  duodenum  :  this  marks  the 
point  at  which  the  trunk  of  the  arteria  duodeno* 
GASTRIC  A  goes  off  J  for  it  rifes  at  right  angles  from 
the  hepatic ;  it  lies  behind  the  lower  end  of  the  ftomach 
jufi;  between  the  pylorus  and  pancreas  ;  there  it  fplits 
Into  its  two  great  branches,  viz.  to  the  duodenum  and 
to  the  ftomach.  But  befidcs  thefe  two  great  branches 
there  are  fubordinate  arteries,  which  mud  be  enu- 
merated together  with  them. 

One  artery  goes  oflF  to  the  upper  and  back  part  of 
the  duodenum  over  the  biliary  duds  ;  next  gooff  fmall 
arteries  to  the  duodenum  of  ftill  lefs  importance,  and 
namelefs  ;  and  at  the  fame  place  fmall  twigs  are  often 
given  to  the  pancreas. 

The  firft  which  is  diftinguifhed  or  regular,  or  has 
a  name,  is  the  pyloric  a  inferior,  the  lower  pylo- 
ric artery.  It  goes  off  from  the  pancreatico-duo- 
DEKALis  almoft  as  foon  as  it  touches  the  duodenum  ; 
there  are  fometimes  two  or  more  pyloric  arteries  going 
off  at'  this  point ;  they  encircle  the  pylorus  with  de- 
licate branches ;  and  at  the  fame  time  turn  ob- 
liquely upwards,  to  receive  inofculations  from  the 
upper  pyloric,  which  comes  from  the  artery  of  the 
ftomach. 

The  next  artery  to  be  diftinguiihed  by  a  peculiar 
name  is  one  which  goes  off  dire£lly  oppofite  to  this, 
belongs  to  the  pancreas,  and  is  named,  from  its  run- 
ning tranfverfely  acrofs  the  pancreas,  the  transverse 
PANCREATIC   ARTERY.    It  i$  R  neat  fmall  brancht 
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vrhich  pafTes  under  the  pancreas,  runs  along  its  bick 
part,  gives  its  arteries  into  the  fubftance  of  the  pancreas 
from  fide  to  fide ;  and  yet  is  not  exhaufted  till  it  has 
run  along  more  than  two*thirds  of  the  Ifength  of  this 
long  gland. 

The  next  branch  is  that  from  which  the  whole  ar- 
tery  has  its  name :  for  the  artery  having  given  oflF  the 
lower  pyloric  artery,  and  the  tranfverfe  artery  of  the 
duodenum,  turns  downwards,  bending  according  to 
the  circle  which  the  duodenum  makes,  lying  in  the 
hollow  fide  of  that  circle  juft  as  other  mefenteric  ar- 
teries lie  along  their  proper  inteftihes.     In  all  this 
circle  it  gives  continual  arteries  outwards  to  the  duo- 
denum ;  it  gives  alfo  frequent  arteries  inwards  to  the 
pancreas.     From  thefe  two  connexions  this  branch  is 
peculiarly  nan^ed  arteria  pancreatico-duodena- 
Lis.  It  ends  in  inofculation  with  the  mefenteric  artery. 
At  the  place  where  this  pancreatico-duodenalis  turns 
downwards,  the  other  great  branch  turns  backwards 
and  upwards  to  reach  the  ftomach.     It  is  fo  great 
that  it  muft  be  confidered  as  the  continuation  and 
ultimate  part  of  the  artery.     It  goes  to  the  ftomach 
and  epiploon,   and   thence  is   named  gaftro-ep^ploic 
artery. 

The  courfe  of  the  gaftro -epiploic  artery  is  along  the 
lower  part  of  the  ftomach,  and  is  moft  beautiful ;  it 
makes  a  broad  fweep  round  all  the  greater  arch  of  the 
ftomach  ;  it  lies  in  that  line  where  the  great  omentum 
comes  off  from  the  ftomach  ;  it  fends  many  and  large 
branches  upwards  upon  the  ftomach,  both  on  its  fore 
and  on  its  back  furfaces  ;  it  fends  oppofite  branches, 
very  frequent  and  confiderable,  down  into  the  web 

of 
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of  the  omentum  or  epiploon ;  it  runs  along  the  fto- 
mach  till  it  meets  with  a  fimilar  branch  from  the  fple* 
nic  artery ;  and  the  inofculation  between  them  is  fo 
large  and  perfed,  that  we  cannot  tell  where  the  one 
artery  ends  or  the  other  begins.  This  branch  from 
the  hepatic  artery  is  named  the  right  artery  of  the 
ftomach,  or  the  right  gatsro-epiploic  artery, 
while  that  from  the  fplenic  artery  is  the  left. 

Befides  this  great  artery  to  the  duodenum  and  fto- 
mach, the  hepatic  artery,  before  it  plunges  into  the 
liver,  gives  another  branch,  but  fmall ;  it  is  named 
pylorica  fuperior  hepatica. 

PYLORICA  superior  HEPATICA. 

The  pylorica  superior  hepatica  is  fo  rfamed 
to  diflinguifh  it  from  that  upper  pyloric  artery  which 
comes  down  from  the  ftomach,  and  fometimes  it  is 
called  GASTRicA  vel  coronaria  minor.  It  comes 
off"  from  the  hepatic  juft  before  it  divides,  or  imme- 
diately after  from  the  left  hepatic.  It  turns  backwards 
at  an  acute  angle  to  the  lefter  arch  of  the  ftomach,  and 
having  given  fmall  twigs  to  the  omentum  minus,  it 
goes  direftly  to  the  pylorus,  inofculating  with  its  up- 
per and  lower  arteries. 

HEPATICA  sinistra. 

The  hepatic  artery,  now  advanced  to  within  about 
two  inches  of  the  liver,  divides  into  its  two  great  ar- 
teries. Both  go  to  the  porta  of  the  liver ;  but  the 
one  belongs  to  the  right  lobe,  the  other  belongs  to  the 
left.    The  artery  which  belongs  to  the  left  lobe  of  the 
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liver  is  finsQler,  and  when  there  is  an  hepatic  artety 
from  the  ftomach  it  is  very  fniall ;  it  mounts  over  the 
vena  portas,  and  enters  into  the  liver  at  the  §otti  nm* 
bilicali^ ;  its  branches  within  the  liver  go  chiefly  to 
the  left  lobe,  lobulus  fpigelii,  and  anonymous  lobe. 

HEPATICA  DEXTRA* 

The  tight  branch  of  the  hepatic  artery  paflfes  under 
the  biliary  duAs,  enters  along  with  them  into  the  ^ht 
lobe  of  the  liver,  and  before  it  does  fo  it  gives  dS 
the  arteria  cyftica,  or  artery  of  the  gall-bladder,  one 
of  the  mod  beautiful  little  arteries  in  the  body.  The 
cydic  artery  branches  over  the  gall-bladder  betwixt  its 
coatS)  in  the  form  of  a  coronary  artery,  and  having 
made  a  beautiful  tree  of  branches  over  the  gall-blad« 
der,  it  paiTes  off  from  it,  and  goes  to  the  fubftance 
of  the  liver. 

f 

ARTERIA  SPLENICA. 

The  splenic  artery  is  one  of  the  moft  remark- 
able in  the  human  body.  The  fpleen  is  tied  down  to 
the  left  fide  of  the  diaphragm  by  a  proper  ligament ;  it 
is  alfo  connefted  with  the  greater  or  bulging  end  of 
the  ftomach  by  proceffes  of  the  omentum  and  by  vef- 
fels.  The  fplenic  artery,  the  largeft  branch  of  the 
coeliac,  as  large  as  a  goofe-quill,  turns  off"  from  the 
cocliac  trunk  almofl  at  right  angles,  and  runs  a  foot  in 
length  acrofs  the  abdomen  to  get  to  the  fpleen.  It  k 
m  all  this  courfe  exceedingly  tortuous ;  it  runs  along 
the  upper  edge  of  the  pancreas  (which  alfo  lies  aaofs 
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the  abdomen),  and  gives  arteries  to  it ;  when  it  ap-> 
proaches  the  fpleen,  it  gives  off  that  great  artery 
which  returns  along  the  lowest  border  of  the  ftomach, 
and  when  it  aftualiy  arrives  at  the  fpleen,  it  divides 
into  a  great  muiy  branches,  which  enter  by  the  con- 
cave furface  of  the  fpleen,  and  plunge  into  its  fub^ 
ftance. 

The  branches  then,  of  the  fplenic  artery,  are  thefe : 
I .  It  gives  a  great  artery  to  the  pancreas  named  pan* 
CREATiCA  MAGNA,  which  pafTes  to  the  right  under  the 
pancreas,  and  belongs  chiefly  to  the  head  of  the  pan- 
creas, or  that  rounded  end  which  is  next  to  the  duo- 
denum. Though  named  magna,  ic  is  a  variable  ar- 
tery, and  of  little  importance.  2.  All  along,  as  the 
fplenic  artery  is  pafling  to  the  left  by  the  border  of 
the  pancreas,  it  fends  fhort  branches  into  it.  They  are 
xiamed  PANCREATiCiE  PARViE,  or  fmall  pancreatic 
ARTERIES.  3.  It  often  fends  fmall  arteries  upwards  to 
the  back  part  of  the  ftomach,  named  posterior  gas- 
tric ARTERIES.  4.  The  gastro-epiploica  sinis- 
tra, or  the  left  gaftro- epiploic  artery,  is  a  very  large 
and  principal  branch  of  the  fplenic  artery.  It  arifes  ' 
under  the  ftomach  a  little  beyond  the  left  or  larger  head 
of  the  pancreas ;  it  makes  a  large  arch,  and  then  turns 
with  a  ferpentine  turn  towards  the  ftomach,  returns 
along  the  lower  border  of  the  ftomach  within  the 
doubling  of  the  omentum,  and  gives  its  arteries  upwards 
to  the  ftomach  and  dpwnwards  upon  the  omentum,  fo 
much  like  thofe  of  the  right  gaftro-epiploic  artery,  that 
vfhen  they  meet  in  the  middle  of  the  great  arch  of  the 
ftomach,  and  inofculate,  we  camiot  diftinguifli  where 
a(ber  of  them  ends^  the  chief  difference  is,   that 
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fome  of  ;hc  epiploic  branches  of  this  artery  are  par^ 
ticularly  large.  '  5.  The  vasa  brevia  are  a  fet  of  three 
or  four  arteries  which  the  fplenic  gives  oflF  juft  before  it 
enters  into  the  fpleen ;  and  as  the  artery  lies  clofe  to 
the  ftomach,  thefe  arteries  which  go  to  the  great  but 
gihg  of  the  ftomach  are  exceedingly  fhort,  and  arc 
thence  named  vafa  brevia.  The  artery  ends  by  eight 
or  ten  branches,  which  plunge  into  its  fubflance.  Some- 
times we  fee  the  artery  pafs,  almoft  undivided,  or  dir 
vided  into  ohe  or  two  branches  only,  into  the  bofom  or 
finus  of  the  fpleen. 

Thefe  are  all  the  arteries  of  the  ftomach,  liver,  and 
fpleen,  the  vifcera  which  fill  the  upper  region  of  the 
abdomen. 


OF  THE  ARTERIES  OF  THE  INTESTINES, 


OF  THE    UPPER  AND  LOWER  MESENTERIC  ARTERIIS. 

The  bowels  are  fo  difpofed  within  the  abdomen, 
that  the  largeft  of  them,  viz.  the  colon,  the  great  in- 
teftine,  encircles  all  the  others.  It  begins  on  the  right 
fide  in  a  blind  fac  called  the  caput  coH,  or  head  of  the 
colon  :  it  goes  upwards,  and  croffes  the  belly,  fo  as  to 
fupport  the  ftomach,  and  feparate  the  ftomach,  liver, 
and  fpleen,  from  the  fmall  inteftines :  it  defcends  again 
into  the  pelvis  at  the  left  fide,  forming  thereftum  ;  and 
all  the  fmall  inteftines  hang  by  their  mefentery  in  the 
central  part  of  the  abdomen,  furrounded  by  this  great 
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OF  THE  INTESTINES*  423 

inteftihe ;  and  the  arteries  lie  within  the  two  lamellae  of 
the  mefentery  or  fupporting  membrane  of  the  intef- 
tines,  fo  that  they  are  called  mefenteric  arteries ;  and 
they  follow  the  inteftines  in  the  order  in  which  I  have 
named  them. 

The  GREAT  or  superior  mesenteric  artery 
gives  its  firft  branches  to  the  caput  coli }  its  next  branch 
•  to  the  middle  of  the  colon  under  the  (lomach ;  the 
thoufand  turns  of  the  fmall  inteftines  next  abforb  all  its 
other  branches.  The  lower  mesenteric  artery, 
which  gives  no  branches  to  the  fmall  intedines,  at*> 
taches  itfelf  to  the  left  fide,  and  efpecially  to  the  lowed 
part  of  the  colon,  and  goes  down  with  the  reftum  into 
the  pelvis,  and  ends  there.  iThis,  then,  may  ferve  as  a 
general  plan  or  arrangement  for  the  inteftines  and  f  ji 
the  two  mefenteric  arteries* 


I.  mesenterica  superior. 

It  is  not  furprifing  that  the  upper  mesenteric  is 
the  largeft  of  all  the  abdominal  arteries.  It  arifes 
from  the  aorta,  where  it  is  ftill  betwixt  the  legs  of  the 
diaphragm,  and  not  more  than  half  an  inch  below  the 
coeliac  artery.  The  cosliac  and  mefenteric  arteries  lie 
clofe  upon  each  other ;  only  we  are  kfs  fenfible  of 
their  nearnefs  by  the  axis  coeliacs  jutting  perpendicu-  * 
larly  forwards,  and  by  the  trunk  of  the  mefenteric 
running  very  obliquely  downwards,  and  by  the  head 
of  the  pancreas  lying  immediately  over  the  mefenteric 
^nd  biding  its  root.  The  trunk  of  the  mefenteric  artery 
paffes  under  the  pancreas,  then  through  the  mefocolon 
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or  mefentery  of  the  colon,  then  into  the  proper  mefen* 
tery  of  the  fmall  inteftines.  It  turns  firft  to  the  left ; 
and  then,  by  a  fecond  gentle  bending,  it  turns  again 
towards  the  right  fide  of  the  abdomen.  It  runs  Tery 
low  into  the  abdomen  before  it  gives  out  any  branches; 
and  then  it  gives  them  off  in  the  following  or- 
der. 

From  the  right  fide  it  gives  branches  to  the  great  * 
inteftines,  of  which  there  are  three  chief  arteries  ^  but 
from  the  left  fide,  where  it  gives  arteries  to  the  fmall 
iuteflines,  it  gives  innumerable  branches,  very  large, 
and  fo  inofculated  with  each  other,  that  they  form  a 
fort  of  mefli  or  immenfe  plexus  in  the  mefentery  be* 
fore  they  go  onwards  to  the  guts.  The  undivided 
trunk  of  the  artery  is  very  large  and  long  ;  the  gende 
curvature  of  it  from  left  to  right  gives  it  the  form  rf 
an  Italic  f;  the  prodigious  fize  ,of  that  me(h  or  plexus 
of  vefTels  which  goes  to  the  great  inteftines  is  fuch  as 
to  carry  the  artery  down  to  the  left  ilium  or  flank 
where  the  caput  coli  or  conjundion  of  the  ilium  with 
the  colon  lies. 

It  is  from  the  convex  of  this  gently  bending  arch, 
and  from  the  right  or  outer  fide  of  the  artery,  that 
the  following  arteries  to  the  great  inteftines  go  off*. 
The  COLIC  A  MEDIA  to  the  middle  of  the  great  intcf- 
•  tine,  the  colic  a  di- xtra  to  the  right  fide  of  the  great 
inrcftine,  the  ileo-colica  to  the  joining  of  the  ilium 

•  Often  before  giving  off  its  greater  arteries,  the  mcfcnteric 
gives  to  the  pancreas  feveral  fmall  arteries ;  and  to  the  duode- 
num two  or  three,  which  are  fometimcs  named  under  the  titk 
of  duodenalcs  inferiorest 
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With  the  caput  coli  or  beginning  of  the  great  uu 


COLICA   MEDIA. 

I*  The  idiDDLX  COLIC  artery  pafles  along  in  the 
doubling,  i.  e.  betwixt  the  two  lamella?  of  the  mefo« 
colon.  It  goes  with  a  circular  fweep  upwards  to** 
wards  that  part  or  corner  (as  we  may  call  it)  of  the 
colon  which  lurks  under  the  liver;  but  before  it 
touches  the  inteftine,  and  generally  at  the  diftance  of 
nbout  three  or  four  inches  from  it,  this  artery  dividei 
into  two  great  branches ;  one  turning  backwards,  along 
the  right  fide  of  the  colon,  inofculates  with  the  colic 
arteries }  the  other,  more  like  the  continued  trunk,  turns 
upwards,  bending  according  to  the  curvature  of  the 
arch  of  the  colon,  which  fupports  the  ftomach ;  and 
having  rounded  the  concave  of  this  arch,  and  arrived 
at  the  left  fide,  it  there  makes  a  great  inofculatioa 
with  the  left  colic  artery,  which  is  a  chief  branch  of 
the  lower  mefenteric ;  and  fo  completes  the  great 
mefenteric  arch,  one  of  the  mod  celebrated  inofcu<* 
lations  in  the  whole  body,  that  of  the  circle  of  Willis 
hardly  excq>ted4 

COLICA   DEXTRA. 

2.  The  right  colic  artery  is  enumerated  as  a 
diftind  artery,  chiefly  for  the  fake  of  plainnefs;  for 
though  fometimes  it  arifes  apart  from  the  general 
mefenteric  trunk,  yet  in  ninety-nine  of  one  hun* 
dred  bodies  it  proceeds  from  the  upper  or  middle 
polic  artery^  It  is  a  very  large  branch ;  it  is  fet  off 
fHP^  ^  <X>l!ca  medift  at  a  very  acute  angle ;   it 
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moves  along  the  right  fide  of  the  colon,  incUning 
alfo  a  little  upwards  towards  the  liver ;  it  alfo  fplits 
when  it  approaches  the  gut  into  two  branches ;  one 
turning  .towards  the  upper  fide  to  inofculate  with  the 
middle  colic  artery,  the  other  turning  downwards 
towards  the  ilium  or  flank  ^  to  inofculate  with  tho 
ileo-colic  artery. 

ARTflRIA    ILEO-qOLICA. 

3.  The  I  LEO-COLIC  artery  arifes  about  an  inch 
lower  than  the  laft.  It  is  a  long,  fmall,  and  flendcr 
artery  compared  with  the  two  lad ;  which  are  fliort, 
ftumpy,  and  with  contorted  angles.  This  artery  goes 
to  the  place  where  the  fmall  inteflines  end,  and  the 
great  ones  begin ;  of  courfe  the  membrane  which 
holds  the  inteflines  at  this  comer  (I  mean  in  the  right 
haunch)  changes  its  name  from  mezzo-colom  (in 
the  middle  of  the  colon)  to  mefentery,  or  mezzo- 
exteron,  (in  the  middle  of  the  inteflines);  and  of 
courfe  the  ileo-colic  artery  runs  down,  not  along  the 
mefocolon,  but  along  the  mefentery.  It  goes  directly 
down  towards  the  joining  of  the  ilium  with  the 
colon  ;  it  ends  in  three  regular  branches ;  one  pafles 
flraight  onwards  to  the  junftion  of  the  ilium  and 
colon,  fplits  into  two  branches,  one  going  over  the 
fore  and  the  other  over  the  back  part  of  the  caput  ceAi, 
and  having  a  very  curious  correfpofidence  with  the 
valve  within,  fo  that  it  might  be  called  arteria  val« 
yvLjE  coLi.  While  this  branch  goes  flraight  for* 
wards  over  both  fides  of  the  caput  coli,  another 
branch  runs  backwards  along  the  colon,  and  inofcu- 
lates  with  the  right  colic  artery  j  and  another  runj 
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downwards  along  the  iliuniy  and  inofculates  with  the 
common  branches  of  the  mefenteric  artery.  It  is  from 
thefe  two  branches,  which  diverge  like  the  refl:  of  the 
colic  arteries,  that  this  is  called  ileo-colica.  Even 
the  appendix  vermiformis  has  its  little  mefentery  tying 
it  down  to  the  caput  coU,  and  from  the  back  of  the 
caput  coli  a  little  artery  runs  down  upon  that  mefentery 
to  the  appendix,  pafling  along  the  whole  length  of 
that  procefs. 

From  this  point  all  the  remaining  arteries  of  the 
mefenterica  fuperior  go  to  the  fmall  intedines ;  and  * 
they  are  fo  undiflinguifiied,  and  fo  prodigioufly  nn- 
xnerous,  that  no  branches  can  be  defcribed  or  named  ; 
there  is  nothing  but  a  great  net-work  of  arteries  to 
defcribe.  The  firft  or  radical  branches  which  go  to 
the  fmall  Inteftines,  are  thick,  large,  (hort^  and  vary 
from  twelve  to  fifteen  or  twenty  in  number.  But  it 
is  not  thefe  that  make  this  vaft  appearance  of  a  net- 
work J  thefe  twelve  branches  are  firft  joined  to  each 
other,  as  it  were  mouth  to  mouth,  forming  one  great 
confluence  of  arterial  arches :  from  thefe,  fecondary 
brancheis  arife,  and  they  unite  again  in  like  mann^^ 
and  make  a  fecond  row  of  arches  ;  from  the  union  of 
thefe  ftill  other  arteries  arife,  and  make  a  third,  or 
fourth,  and  even  a  fifth,  row  of  arches,  before  any 
arteries  go  to  the  inteftines;  till  at  laft  the  proper 
arteries  of  the  inteftines  go  out  in  ftraight  lines  from 
the  laft  arch,  and  fpread  upon  the  coats  of  the  intef- 
tine.  In  fhort,  the  mefentery  has  a  very  intricated 
and  matted  appearance ;  from  the  redoubling  of  thefe 
arches,  which  are  more  and  more  numerous  as  the 
jlltery  proceeds  loVer,  till  the  laft  of  the  twelve  radical 
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branches  makes  an  arch,  which  ferves  the  iliam  or 
loweft  of  the  (mall  inteftines,  and  iaofcuiates  with  tU 

IJUSO^COLIC  ART£RY. 

2.   MESENTERICA  INFERIOR* 

The  lower  mesenteric  artery  is  that  which  it 
named  by  Haller  the  left  colic  artery,  becaufe  it  goes- 
Qnly  to  the  left  fide  of  the  colon.  It  arifes  ft-om*  the 
forepart  of  the  aorta,  below  the  two  emulgent  arte> 
ries,  !•  e.  pretty  low  down.  It  goes  off  rather  ftom 
the  left  fide  of  the  aorta  ;  it  goes  off  very  obliquely, 
and  keeps  clofe  to  the  left  fide  of  the  aorta  for  a  greit 
way  ;  and  when  it  has  defcended  as  low  as  the  bifur- 
cation of  the  aorta^  it  gives  off  its  great  branch  to  the 
left  fide  of  the  colon,  viz.  the  left  colic  artery; 
and  then  turning  down  over  the  iliac  artery  of  the 
left  fide,  it  defcends  into  the  pelvis,  along  whh  the 
redtum,  and  ends  there. 

1.  Its  firft  branch  is  the  arteria  colic  a  sinis- 
tra. The  lower  mefenteric  has  run  a  confiderable 
jpngth,  has  pafled  as  low  as  the  biftircation  of  the 
aorta,  before  this  branch  is  given  off.  This  artery 
foon  divides  into  three  large  branches ;  the  trunk 
itfelf  is  fhort  and  ftumpy,  the  branches  go  off  like 
thofe  of  the  other  fide,  at  very  acute  angles : 
Firft,  One  branch  afcends  towards  the  angle  of  the 
colon,  under  which  the  fpleen  lies^  and  there  di- 
vides itfelf  into  two  branches ;  one  keeping  clofer  to 
the  inteftine,  nouri(hes  it ;  the  other  keeping  more 
to  the  middle  of  the  mefocolon,  or  broad  membrane 
of  the  colon,  meets  the  branch  of  the  upper  mefen- 
teric,  and  completes   with  'it  the   mefenteric  arch^ 
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being  indeed  the  larger  and  more  important  attery  of 
the  two.  Secondly,  Another  branch  goes  diredly 
acrofs  to  the  right  fide  of  the  colon,  and  when  it 
approaches  the  gut  fplits  (as  ufual  with  the  colic  ar- 
teries) into  two  lefler  branches,  one  turning  upwards 
and  the  other  downwards.  Thirdly,  The  third  branch 
of  this  left  colic  artery  goes  obliquely  downwards  to 
that  part  of  the  gut  which  lies  in  the.  hollow  of  the 
left  haunch-bone,  and  which  forms  the  turn  named 
figmoid  flexure  of  the  colon ;  and  the  membrane  of 
the  colon  is  here  fo  fail  braced  down  to  the  loins  that 
this  artery  gives  twigs  to  the  loins  inofculating  ^ith  the 
lumbar  arteries. 

2.   ARTERIJE   H^MORRHOIDALES. 

The  internal  h^bmorrhoidal  artery  is  one 
of  immenfe  fize;  it  is  juft  the  trunk  of  the  lower 
inefenteric  artery  defcending  into  the  pelvis ;  it  is 
often  as  large  as  a  writing  quill ;  it  applies  itfeif  clofely 
to  the  back  part  of  the  reflum ;  it  arrives  at  it  by 
turning  in  obliquely  over  the  pelvis,  and  under  the 
reftum,  and  pafles  down  its  whole  length  quite  to  the 
anus.  It  encircles  the  reftum  completely  on  each 
fide  with  is  large  branches,  which  meet  again  upon 
the  forepart  of  the  gut,  and-  its  branches  lower  down 
in  the  pelvis  inofculate  with  the  middle  hemorrhoi- 
dal artery,  and  fometimes  with  tbofe  of  the  btad- 
'  der  and  womb.  This  is  the  artery  which  prevents 
us  from  operating  when  a  fiftula  in  ano  has  gone 
deep  by  the  back  of  the  reAum ;  and  which  has 
given  occafion  to  the  eflabliJhing  of  fomething  like  a 
general  rule  in  furgery,  that  oiie  (l.ould  not  operate 

when 
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when  the  fiftula  is  more  than  two  or  three  inches  dee[>« 
It  is  the  lad  of  the  arteries  belonging  to  the  loofe  and 
floating  vifcera. 


Of  the  ARTERIES  of  the  fixed   viscera  of  the 

Abdomen. 

The  fixed  vifcera  are,  the  capfulae  renales ;  the 
kidneys ;  the  fat ;  and  the  tefticles,  which  in  the  child 
lie  within  the  abdomen.  Of  the  arteries  belonging  to 
thefe  parts,  thofe  of  the  kidney  and  tefticle  are  the  only 
tegular  ones. 

ARTERI^    CAPSULARESi 

The  capfulae  atrabiliarias  are  two  fmall  bodies  of  a 
triangular  form,  of  thick  walls  and  fmall  cavities,  filled 
in  general  with  a  black  and  bilious-looking  liquor. 
The  ancients  thought  this  the  atrabilis,  and  named 
them  the  capfulsc  atrabiliarise :  the  moderns,  from  fee- 
ing them  placed  immediately  above  the  kidney,  and 
obferving  no  apparent  connexion  but  with  that  gland, 
have  named  them  capfulx  renales.  They  lie  then 
above  the  kidney,  are  like  the  kidney  furrounded  with 
fat,  have  draggling  arteries  from  various  fources,  but 
none  regular  nor  important. 

Firft,  They  have  very  generally  fome  fmall  branches 
from  the  phrenic  arteries.  Thefe  are  the  highefl  of 
the  capfular  arteries ;  they  touch  the  uppermoft  point 
of  this  glandular-like  but  unknown  body.  They  are 
named  the  upper  capsular  arteries.  Secondly, 
They  often  have  fmall  arteries  from  the  aorta  peculiar 
to  tbemfelves,  which  come  oS  about  the  root  of  the 

upper 
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tipper  mefenteiic  artery,  go  to  the  fat  and  glands,  and 
play  over  the  vena  cava  (at  leaft  thofe  of  the  right 
fide  do),  and  go  to  the  middle  parts  of  the  gland> 
whence  they  are  named  capsulares  medi-^i.  Thirdly, 
they  have  their  laft  arteries  fent  upwards  to  them  from 
the  emulgent  artery,  or  artery  of  the  kidney.  They 
are  named  the  lower  capsular  arteries. 

ARTERIiE    RENALES. 

The  two  renal,  or  emulgent  arteries,  the  two 
arteries  of  the  kidneys,  go  off  from  the  fides  of  the 
aorta,  midway  betwixt  the  upper  and  lower  mefen- 
teric  arteries.  Each  goes  to  its  kidney  almoft  at  a  right 
angle,  arching  a  little  over  the  bulging  belly  of  the 
pfoas  mufcle.  The  aorta  is  (till  a  little  inclined  to  the 
left  fide,  and  fo  the  left  emulgent  is  ihorter,  and 
mounts  over  its  accompanying  vein ;  while  the  right 
kidney,  being  further  off  from  the  aorta,  and  fome- 
what  lower,  on  account  of  the  liver  being  on  that  fide, 
the  right  artery  is  longer,  and  is  covered  by  its  emul- 
gent vein.  When  the  emulgent  artery,  which  is  fhort 
and  very  thick,  arrives  at  the  concave  edge  of  the 
kidney,  it  is  divided  into  three  or  four  large  branches, 
which  furround  the  pelvis,  or  beginning  of  the  ure- 
ter, plunge  into  the  fubflance  of  the  kidney,  and 
inofculate  and  make  arches  with  each  other.  Then 
they,  in  fupplying  the  kidney  within  its  fubftance, 
form  circles  and  arches  over  the  roots  of  the  papill<s 
urinifers,  or  fecreting  parts  of  the  kidney,  the  veflels 
being  thus  diftind  from  the  glandular  part ;  the  vafcular 
part,  being  outermoft,  is  called  cortical ;  the  fecreting, 
being  innermoft,  is  named  the  tubular  part. 

Before 
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Before  the  emulgent  arteri^  enter  into  the  fubftaBce 
of  the  kidney  to  be  thus  diftributed,  they  ufually  give  off 
fmall  arteries,  as  has  been  already  mentioned,  to  the 
lower  part  of  the  capfula  renalis,  to  the  upper  part  of 
the  ureter,  and  to  the  fat  furrounding  the  kidney. 

ARTERIA    SP£RMATICA» 

The  SPERMATIC  ARTERY,  or  artery  of  the  tefticle, 
is  one  of  the  mod  fmgular,  both  for  its  extreme  fmall* 
nefs  and  great  length,  and  for  its  important  office. 
It  arifes  on  each  fide  from  the  lateral  parts  of  the 
aorta,  a  little  above  the  lower  mefenteric  artery. 
The  left  fpermatfc  artery  rifes  fomewhat  higher,  and 
often  comes  from  the  emulgent  artery;  it  defcends 
from  the  aorta  almoft  in  the  fame  line  with  itfel{;  it 
crofies  the  vena  cava,  and  meets  its  accompanying 
Tein  upon  the  furface  of  the  pfoas  mufde ;  it  then  forms 
the  fpermatic  chord,  and  pafles  out  through  the  ab- 
dominal ring ;  before  it  goes  down  into  the  tefticle, 
it  gives  out  many  very  fmall  twigs.  Firft,  It  gives 
fmall  twigs  to  the  fat  of  the  kidneys ;  fecondly,  It 
gives  fmall  branches  to  the  ureters ;  thirdly.  Small 
twigs  to  the  peritoneal ;  and  laftly.  Small  twigs  to 
nouriih  the  fpermatic  cord  itfelf.  When  it  has 
pafled  through  the  ring,  it  foon  after  divides  into 
many  fmall  arteries  for  the  feveral  parts  of  the  tefticle, 
four  or  five  in  number  ;  two  of  which  go  to  the 
epidydimis,  and  two  others,  particularly  large,  go  to 
the  tefticle ;  the  largeft  of  thefe  branches  turns  round 
the  tefticle  in  a  beautiful  and  ferpentine  form,  waving 
along  the  upper  part  of  the  tefticle,  viz.  juft  under  the 
epidydimis,  and  fending  beautiful  coronary  branches 

.  dowi- 


OF  THE  FIXED  VISCBRA.  433 

downwards  all  over  the  femidrcle  or  convex  furfiure  of 
the  teftis. 

Thefe  are  the  chief  arteries,  viz.  thofe  of  the  Idd« 
ney  and  tellicle.  Thofe  of  the  renal  capfule  I  hold 
to  be  fo  irregular,  that  they  hardly  deferve  the  fhort 
defcription  which  I  have  given  of  them.  The  follow- 
ing clafles  of  fmall  and  irregular  arteries  are  equally  in- 
lignificant ;  for  few  authors  have  been  at  the  pains  to 
enumerate  the  arteries  gomg  to  the  fat  of  the  kidney  ; 
and  none  (except  Murray)  have  been  at  the4)ains  to 
gather  together  into  one  clafs  or  defcription  the  trifling 
arteries  of  the  ureter. 

ARTERI^  ADIPOSE. 

The  arteries  of  the  fat  of  the  kidney  are  ex- 
tremely finall  but  numerous.  The  upper  arteries  come 
from  the  capfular  and  diaphragmatic  arteries  which 
are  above  the  kidney ;  the  middle  arteries  of  the  fat 
come  from  the  renal  artery  itfelf,  from  (he  fpermatic^ 
or  even  from  the  aorta  ;  the  lower  arteries  come  from 
the  colic  arteries,  and  one  from  the  fpermatic,  which 
comes  off  below  the  kidney,  and  turns  up  towards  its 
lower  end.  . 

ARTERl^  URETERIC^. 

The  ARTERIE3  of  the  ureter,  as  it  is  a  long  canal, 
come  off  from  various  parts  which  it  paffes.  Its 
upper  arteries  are  from  the  renal  artery  itfelf^  before 
it  enters  the  kidney  ;  and  alfo  from  the  capfulars  and 
fpermatics.  The  middle  arteries  of  the  ureter  are 
more  particular  and  more  importimt :  they  arife  either 
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from  the  aorta  itfelf,  or  from  the  iliac  afteiy,  wherf 
the  ureter  croffes  it  j  ai;id  they  run  far,  both  upwards 
and  downwards,  along  the  canstl.  The  lowed  arteries 
rf  the  ureter  arife  from  thofe  of  the  bladder  itfelf. 

AKTERIJE  LUMBARES. 

'1'he  Lumbar  arteries  are  thofe  which  fucteedto 
the  intercoftal  arteries,  and  which  run  parallel  with 
them ;  performing  tht  fume  office  in  the  loins  which 
the  inteicoftals  do  in  the  thorax,  viz.  nourifliing  the 
fpine  and  the  mufcles. 

The  lumbar  arteries  arife  from  the  fides  of  the  ab- 
dominal aorta.  The  firft  af  teric*  go  off  at  rrght  angles ; 
the  lower  ones  are  a  fittle  incKned  downwards.  The 
fight  ones  are  longer,  becaufe  they  have  to  rife  over 
(he  fpine.  The  arteries  of  both  fiJes,  as  foon  as  they 
have  left  the  fpine,  fink  under  the  pfoas  mufcle,  and 
go  onwards  behind  it,  round  the  fide,  till  they  termi- 
nate ill  the  lateral  niufclcs  of  the  abdomen.  The  upi 
permofl  lumbar  attery  is  large  ;  and  as  it  runs  along 
(he  loweft  rib  but  one,  it  of  courfe.gives  arteries  both 
io  the  tranfvcrfe  or  inncrmoft  mufcle  of  the  bellv,  and 
alfo  to  the  diaphragm,  which  indrgitates  with  it  ioi 
confcquence  of  their  both  taking  their  origin  from  the 
fame  ribs.  The  two  lower  lumbar  arteries  are  fmall, 
and  begin  to  inofculate  with  the  lefler  arteries  about 
the  top  of  the  pelvis. 

Each  lumbar  artery  gives  out  like  each  intercoflal 
two  chief  arteries  :  r.  One  which  goes  to  the  fpine, 
and  which,  fpHtting  into  two,  gives  2t  larger  twig  to 
the  vertebra  itfelf;  and  a  fmallcr  one,  which  enters 

the 
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the  (heath,  traces  the  nerve  backwards,  and  pafles  intd 
the  fpinal  marrow.  2.  A  mufcular  branch,  which  is 
alfo  divided ;  for  one  branch  of  it  fupplies  the  pfoas 
mufcle,  and  then  runs  round  within  the  mufcles  of  the 
abdomen ;  while  the  other  pierces  the  back  j  and  fup- 
plies the  facro-Iumbalis,  longiflimus  dorfi,  and  other 
mufcles  df  the  loins. 


ARTERIES  OF  THE  PELVIS. 

The  aorta  divides  into  two  great  arteries,  liafned 
iliac  from  their  beginning  in  the  loins.  The  two  iliac 
arteries  move  downwards  to  the  brim  of  the  pelvis, 
where  they  meet  the  veins  of  the  lower  extremity 
afcending  to  form  the  cava,  and  alfo  a  vafl  plexUs  of 
lymphatics  from  the  leg^  and  pelvis,  which  twiO: 
round  the  arteries  and  veins.  The  two  iliac  veins  lie 
upon  the  inner  fides  of  the  two  arteries  ;  and  fince 
thefe  veins  meet  on  the  right  fide  of  the  aorta  to  form 
the'  cava,  of  courfe  the  right  iliac  crofles  the  trunk  of 
the  cava.  This  bifurcation  of  the  aorta  is  much  high- 
er  than  the  pelvis  ;  it  begins  upon  the  fourth  vertebra 
of  the  loins,  fo  that  the  abdominal  aorta  is  in  truth  ex- 
tremely (hart,  and  the  iliac  arteries  go  oflF  at  fuch 
an  angle,  that  they  diverge  very  gradually ;  fo  that 
when  they  arrive  at  the  top  of  the  pelvis,  they  are 
juft  over  the  joining  of  the  haunch-bone  with  the  fa« 
crum :  and  it  is  but  a  very '  little  below  this  again 
that  they  divide  into  their  two  great  branches ;  the 
Qae,  named  the  external  iliac,  which  pafles  (Iraight 

F  f  2  forwards 
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forwards  into  the  thigh ;  the  other,  the  internal  iliac, 
which  dives  immediately  down  into  the  pelvis  to  fup- 
ply  the  internal  parts  i  and  this  is  the  artery  which 
mud  be  firft  defcribed. 

ARTERIA  SACRA  MEDIA. 

This  bifurcation  of  the  aorta  gives  off  juft  one  ar- 
tery, which  proceeds  exaftly  from  the  fork ;  and  be- 
ing in  the  middle,  it  is  a  (ingle  or  azygous  artery, 
which  has  not  a  fellow.  It  is  fmall,  long,  very  regular, 
and  paffes  down  fo  corredly  in  the  middle  of  the 
bone,  that  it  is  named  the  middle  sacral  artery. 
It  is  about  the  (ize  of  a  crow-quill ;  paffes  direSIy 
over  the  middle  of  that  projecting  point  which  is  na- 
med the  promontory  of  the  facrum  ;  it  defcends  ex-; 
prefsly  in  the  middle  of  the  bone,  quite  to  the  point 
of  the  OS  coccygis.  At  the  place  of  each  vertebra 
(for  the  facrum  confifts  of  vertebrse  now  united  toge- 
ther), it  gives  off  crofs  branches,  which  go  acrofs  the 
body  of  the  facrum  to  inofculate  with  the  lateral  fa- 
cral  arteries.  Befides  thefe,  it  gives  arteries  to  the 
fubftance  of  the  bone,  and  not  unfrequently  fmall  ar- 
teries to  the  reftum.  This  artery  ends  near  the  point 
of  the  OS  coccygis  in  a  forked  or  double  inofculation 
with  the  lateral  facral  arteries  of  each  fide. 

ILIACA  interna. 

The  INTERNAL  ILIAC  ARTERY  is  of  vaft  fizc ;  it 
not  only  fupplies  all  the  parts  within  the  pelvis,  but 
fends  out  by  the  feveral  openings  of  the  pelvis  thofc 
great  arteries  which  fupply  both  the  private  parts,  and 
the  immenfe  mafs  of  mufcle  which  furrounds  the 

haunch. 
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haunch.  Thence  the  neceflity  and  the  ufefulnefs  of  ar- 
ranging th^m  under  two  dafles :  Firft,  Of  the  lefler  ar- 
teries which  go  to  parts  within  the  pelvis,  as  to  the  loins^ 
to  the  (acrum,  to  the  bladder,  and  to  the  womb  ;  and 
fecondly,  Thofe  infinitely  larger  arteries  which  go  out 
through  the  feveral  openings  of  the  pelvis,  and  go  to 
the.  hips,  the  haunch,  and  the  private  parts. 

This  artery  we  cannot  defcribe  in  the  adult,  with- 
out attending  to  its  condition  and  fun£bion  in  the 
child ;  for  it  is  that  indeed  which  gives  it  the  peculiar 
form  which  we  have  to  defcribe ;  and  which  efpecially 
gives  it  that  arch  downwards,  from  the  convexity 
of  which  all  the  great  branches  go  off.  For  in  the 
child,  the  internal  iliac  or  hypogaftric  artery  is  ex- 
tremely large :  Firft  it  turns  down  into  the  pelvig 
with  a  large  circle ;  then  it  goes  clofe  to  the  fide  of 
the  bladder  very  low  into  the  pelvis  ;  then  it  begins  to 
rife  again  by  the  fide  of  the  bladder,  out  of  the  pelvis, 
and  going  along  by  the  urachus  (which  is  a  tube  or  li- 
gament rather  leading  upwards  from  the  bottom  of 
the  bladder),  it  goes  out  by  the  navel,  forming  the 
umbilical  artery.  Now  this  fudden  turn  by  the  fide 
of  the  bladder  makes  the  artery  convex  downwards, 
i.  e.  towards  the  parts  which  it  has  to  fupply.  The 
artery  keeps  this  fame  form  in  the  adult  -,  both  in  the 
child  and  in  the  adult  all  the  great  branches  come  off 
from  the  back  of  this  arch. 


ORDER  FIRST. 
The  branches  of  the  hypogaftric  or  internal  iliac 
artery,  which  remain  within  the  pelvis» 

Ff 3  1.   ILEO- 
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I.    11,1'O-LirMBALIS. 

This  artery  is  fo  named,  becaufe  it  fo  reretnble$  the 
lumbar  arteries  that  it  might  be  miAaken  for.thelail 
pf  them  ;  and  becaufe  it  belongs  eqiially  to  the  haunch- 
bone  and  to  tbc  loins.  It  goes  off  from  the  outer 
fide  of  the  iliac  artery,  about  an  inch  below  the  bifur- 
cation )  it  is  about  the  fize  of  the  lumbar  arteries^  or  a 
little  larger ;  it  turns  in  behind  the  iliac  aftery,  and 
pafles  under  the  pfoas  mufcle  ;  its  trunk  is  fhort,  for  it 
fplits  immediately  into  its  iliac  and  lumbar  branches. 
The  lumbar  branch  goes  off  betwixt  the  laft  vertebra 
of  the  loins  and  the  inner  end  of  the  ilium,  and  goes 
diredlly  tipwards  ;  it  gives  its  branches  about  the  pfoai 
iiTufcle.  The  iliac  branch  fetting  off  from  the  lame 
point,  runs  ftraight  outwards,  lodges  itfelf  under  the 
edge  or  cri(la  ilii,  and  fupplies  the  iliacus  intemus 
jnufcle  by  a  fuperficial  branch ;  and  it  nourifhes  the 
bone  by  a  deeper  branch,  which  lies  clofe  in  the  hollow 
of  the  haunch. 

2.    ART£RUt  SACRi£  LAT£RALES« 

The  lateral  arteries  of  the  sacrum  are  very 
generally  three  or  four  hi  number.  Sometimes  we 
find  one  general  artery  coming  off  from  the  iliac,  or 
from  the  ileo-lumbar  artery,  running  down  all  the 
fide  of  the  facrum,  and  giving  off  the  lateral  facral 
arterie.:  :  but  much  more  frequently  we  find  three  di- 
ftinft  arteries  coming  off  froii)  the  ficjes  of  the  iliac 
^rtery,  which  run  acrofs  the  facrum  in  the  following 
manner,  to  inofcu late  with  the  middle  facral  artery: 
?irft,  Each  lateral  (acral  artery  has  one  large  branch, 
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which  runs  along  the  forepart  of  the  facrum,  runs 
along  the  naked  bone,  and  inofculates  with  the  mid- 
dle facra!  artery:  Secondly,  Another  branch,  ftill 
larger,  dives  into  each  of  the  facral  holes,  which  not 
only  nourifhes  the  nerves,  and  the  flieath  of  the  cauda 
equina,  and  the  bone  itfelf  by  one  branch,  but  pene- 
trates by  anoiher  branch  through  the  pofterior  facral 
hole,  ^nd  fupplies  the  periofteum,  the  great  ligaments 
M'hich  join  the  ilium  to  ihe  facrum,  and  the  root  alfo 
of  the  facro-Iumbalis,  and  glutjcal  mufcles.  From 
thcfe  two  branches  (viz.  to  the  fpine  and  to  the  po- 
fterior mufcles),  and  from  the  regularity  of  thefe 
live  arteries  (going  from  fome  artery  or  other  into 
each  facral  hole),  they  may  be  refembled  to  the  interr 
coflal  and  lumbar  arteries^  to  whofe  ofijce  and  plai) 
they  haye  fucceeded. 

ARTERIA  HYPOGASTRIC  A, 

The  hvpogastric  artery  is  the  umbilical  artery, 
of  great  fize  and  importance  in  the  child ;  and  even  in 
the  adult  it  flill  remains,  in  this  fenfe  at  lead,  that 
though  the  forepart  of  it  (where  it  turns  up  by  the 
fide  of  the  bladder)  is  qlofed,  even  that  part  is  ftill 
known  by  a  round  ligamentous  fubdance,  into  which 
it  is  converted,  which  we  eafily  trace  up  to  the 
navel,  where  the  artery  meets  its  fellow  of  the  other 
fide. 

This  artery  is  even  in  the  adult  body  pervious  down 
to  the  fide  of  the  bladder,  where  in  Man  it  gives  one 
long  and  llender  artery,  fometimes  two,  which  go  to 
the  fides  of  the  bladder ;  and  in  Women,  fmall  arte- 

Ff4  .ries 
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lies  to  the  womb,  fometimes  to  the  redum  ;  but  thrfe 
branches  are  quite  irregular  in  number  and  fize. 

% 

ARTERIJB  VESICALES* 

The  ARTERIES  of  the  bladder  are  extremely  irre- 
gular both  in  number  and  fize ;  for  it  is  to  be  confi- 
dered,  that  the  bladder  bemg  a  round  body  placed 
amidd  great  arteries,  and  being  itfelf  membranous, 
and  needing  but  few  or  but  fmall  branches,  it  gets 
them  from  various  fources.'  Very  generally  the  hypo- 
gaftric,  juft  before  it  clofes  into  a  ligament,  fends  one 
or  more  fmall  arteries  downwards  and  forwards  to  the 
neck  of  the  bladder,  at  that  part  where  the  veficulz 
feminales  lie ;  and  of  courfe  the  veficulae  and  the  pro- 
fiate  gland  get  fmall  twigs  from  this  artery  of  the 
bladder ;  fometimes  alfo  the  bulb  of  the  urethra  has  a 
fmall  artery  from  it. 

ARTERI^  H^MORRHOIDALES. 

The  arteries  of  the  reftum  are  all  named  haemor- 
rhoidal  arteries.  The  upper  hemorrhoidal  artery  is 
the  great  branch  of  the  lower  mefenteric  continued 
to  the  pelvis.  The  middle  hacmorrhoidal  artery  is  one 
which  fometimes  comes  from  the  hypogaftric  artery, but 
very  often  from  the  pudic  artery,  infomuch  as  to  be 
reckoned  among  its  regular  branches.  The  lower,  or 
the  external  hemorrhoidal  artery,  almod  always  is  a 
branch  of  the  pudic  artery,  or  that  artery  which  goes  to 
the  penis.  Two  great  arteries,  one  going  to  the  re£tutn 
and  another  to  the  womb,  are  the  laft  which  the  hypo, 
gaftric  gives  oflF  before  it  degenerates  into  a  ligament. 

ARXfRIA 
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ARTERIA  HiEMORRHOIDEA  MEDIA. 

The  middle  haemorrhoidal  artery  is  not  a  large 
branch.  Often  we  do  not  find  it,  but  other  arteries 
fupplying  its  place ;  fometimes  again  it  is  fo  large  as 
to  give  off  both  the  uterine  and  the  lateral  facral  arte- 
ries ;  but  in  general  it  is  fmall.  It  comes  off  from  the 
hypogaftric  oppofite  to  the  gluteal  artery  (prefently 
to  be  defcribed) ;  it  touches  the  reftum  below  its  mid- 
dle, and  defcends  curling  and  winding  chiefly  along 
its  forepart  quite  to  the  anus ;  and  often  it  gives,  as 
it  runs  betwixt  the  return  and  bladder,  arteries  to  the 
bladder,  proftate  gland,  and  veficulae  feminales.  It  is 
this  artery  alfo  which  in  Women  gives  fmall  branches 
to  the  vagina. 

ARTERrA  UTERINA. 

The  womb  has  four  arteries,  two  from  each  fide  i 
the  uppermofi  that  which  enters  by  the  upper  comers 
of  the  womb,  comes  from  the  aorta,  correfponds  with 
the  fpermatic  in  Man,  runs  along  the  broad  ligament 
towards  the  ovaria.  The  lower  artery  of  the  womb^ 
and  the  largeft,  comes  from  the  hypogaftric,  enters 
the  womb,  where  it  is  connected  with  the  vagina,  and 
runs  upwards  along  the  fides  of  the  womb  to  meet  the 
fpermatic ;  and  it  fends  alfo  at  the  fame  time  branches 
downwards  into  the  vagina,  and  forwards  upon  the 
bladder,  where  it  adheres  to  this  part  of  the  womb. 

This  uterine  artery  arifes  from  the  hypogaftric  be* 
fide  the  origin  of  the  hemorrhoidal  artery,  and  when 
it  entci:s  the  womb  it  becomes  very  tortuous. 

Thefc, 
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.  Thefe,  then,  are  the  chief  arteries  of  the  rectum, 
bladder,  womb,  veficulae  femi^ales,  and  other  parts 
ipnthin  the  pelvis. 

ORDER  SECOND, 


OF  THE  ARTERIES  WHICH  GO  OUT  FROM  THE  PELVI^ 
TO  THE  HAUNCHES,  HIPS,  AND  PRIVATE  PARTS. 

In  this  fecond  clafs  or  order  there  are  juft  four 
great  arteries  ;  one  which  goes  over  the  back  of  the 
haunch -bone  to  the  glutaeal  mufcle,  named  GIu^ 
taal  artery ;  one  going  downwards  over  the  tuber  if- 
chii  to  the  hip,  named  the  Ifchiadic  artery;  one 
which  goes  out  of  the  pelvis,  returns  into  it  agaifi| 
ai^d  pafles  put  a  fecon4  time  by  the  root  of  the  penis, 
named  the  Pudiq  artery  j  and  one  which  pafles  out 
.through  the  thyroid  hole  into  the  deep  mufcles  at  the 
top  of  the  thigh,  named  Thyroid  artery.  All  thefe 
larger  arteries  go  off  from  the  convex  of  that  arch 
which  the  hypogaftric  forms,  and  move  backwards 
and  downwards,  in  order  to  efcape  from  the  pelvisi 
either  by  the  fciatic  notch  or  below. . 

Let  it  be  remembered,  that  the  iliac  artery  forks 
juft  at  the  meeting  of  the  ilidm  and  facrum  ;  that  the 
great  facro-fciatic  notch  is  formed  by  this  joining  of 
the  ilium  and  facrum,  and  is  juft  under  the  jundion  of 
thefe  two  bones  :  that  the  glutasal  artery  pafles  out  b]f 
this  facro-fciatic  hole ;  and  that  of  courfe  it  is  the  firft, 
as  well  as  the  greateft)  of  thofe  three  arteries  which 
turn  backwards  out  of  the  pelvi$t 

MATERIA 
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ARTERIA   fiLVTJEA. 

The  GLUTiEAL  ARTERY  gocs  oflF  from  the  internal 
iliac  immediately  after  the  lateral  facral  arteries.  It 
h  exceedingly  large,  thick,  and  fhort,  within  the  pel- 
vis, for  it  immediately  turns  over  the  bone ;  the  turn 
which  it  makes  over  the  naked  bone  is  backwards  and 
upwards';  it  inftantly  divides  itfelf  into  a  great  lafli  of 
yeflels,  which  fpread  in  every  direftion,  fupply  the  two 
glutasal  mufcles,  and  turn  and  ramify  upon  the  back  of 
the  haunch-bone,  jud  as  the  great  fcapi^Jar  arteries 
play  over  the  furface  of  the^fcapula. 

The  pyriform  mufcle  goes  out  from  the  pelvis  at 
^he  fame  great  opening  with  the  glutasal  artery,  and 
{he  artery  is  further  accompi^nied  by  the  great  fciatic 
nerve }  they  pafs  together  oyer  the  pyriform  mufcle 
betwixt  it  and  the  bone;  and  when  the  gluteal 
artery  is  ^o  giye  out  its  branches,  it  fplits  into  twq 
great  branches  at  the  edge  of  the  glutasus  medius 
mufcle.  By  this  fplitting  the  gluteal  artery  is  ar? 
ranged  thus:  Fiift,  Qne  great  branch  pafles  under 
the  gluteus  medius,  of  confequence  it  is  naked 
Upon  the  back  of  the  ilium ;  it  fends  one  large  and 
beautiful  artery,  which  courfps  round  the  bone  ac- 
cording  to  the  line  of  the  crifta  ilil,  which*  fupplies 
all  the  upper  half  of  the  haimch-bone  with  its  nutri- 
tiqus  arteries,  and  fupplies  of  courfe  all  the  upper 
half  of  the  great  or  outermoft  glutasal  mufcle  where 
it  arifes  from  the  fpine  and  dorfum  of  the  ilium. 
Another  large  branch,  ftill  belonging  to  this  deeper 
artery,  pafTes  under  the  thickefr  part  of  the  belly  of  the 
Klutseus  medius,  lies  upon  tlie  fmall  ^-like  mufcle 

named 
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named  glutacus  miiiiinus>  and  gives  innumerable  great 
branches  to  the  middle  and  leiTer  glutasi  moTcles,  and 
to  the  joint  of  the  thigh-bone. 

The  other  great  branch  of  the  glutasal  artery  flip 
in  betwixt  the  glutaeus  major  and  the  glutacus  medius; 
and  as  it  lies  betwixt  thefe  two  great  mufcleS)  it  gives 
a  prodigious  number  of  branches  to  each,  but  chiefly 
to  the  great  gluteal  mufcle. 


ARTERIA    ISCHIADICA. 

The  SCIATIC  artery  is  fo  named,  becaufe,  inftead 
of  going  upwards  with  this  crooked  turn  cowards  the 
haunch,  it  goes  obliquely  downwards  to  the  hip,  ift 
the  direction  of  the  main  artery  from  which  it  comeSi 
It  comes  off  from  the  iliac  about  an  inch  lower  than  the 
glutaeal,  and  is  next  to  it  in  (ize ;  almoft  equal  whea 
(as  it  often  happehs)  the  pudic  artery  is  derived  from 
it.  The  glutseal  artery  fhould  be  contrafted  with  it 
thus :  The  glutaeal  goes  out  above  the  pyriform  muf- 
cle ;  the  fciatic  goes  Cut  below  it ;  the  glutaeal  turas 
upwards  over  the  haunch-bone,  the  fciatic  turm 
downwards  along  the  hip;  the  glutaeal  fpreads  its 
arteries  wide  with  fudden  and  crooked  angles;  the 
fciatic  fends  its  arteries  downwards  in  a  gentle  waving 
form,  or  almoft  ftraight ;  and  fo  numerous  as  to  be 
'compared  with  a  la(h  of  many  thongs  proceeding  from 
one  fhafr. 

Often  the  glutaeal  artery,  before  it  paffes  out  of  die 
pelvis,  gives  fmall  twigs  to  the  redum,  to  the  bone, 
and  to  the  pyriform  mufcle ;  and  in  like  manner  the 
ifchiadic^  before  it  efcapes  from  the  pelvis,  gives  alfo 

10  trivial 
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trivial  branches  to  the  reftum,  and  to  the  pyramidal 
mufcle. 

The  branches  of  fo  great  an  artery,  ramifying 
merely  among  mufcles,  and  among  fuch  a  vaft  variety 
of  mufcles,  can  neither  be  named,  nor  are  worth 
naming.  AH  that  is  to  be  defired  is,  to  know  the 
trunk,  and  the  general  direAion  in  which  its  greater 
branches  go.  -  Among  thefe  branches  there  are  few 
remarkable. 

Firft,  The  coccygeal  artery  turns  quick  back- 
wards upon  the  fciatic  ligaments,  and  lying  under 
the  glutaeus  magnus  i  and  paifing  along  by  the  direc- 
tion of  the  ligament,  it  arifes  at  that  part  of  the  fa- 
crum  whence  the  ligament  takes  its  rife ;  and  turning 
downwards  upon  the  coccyx,  and  upwards  upon  the 
back  of  the  facrum,  it  inofculates  with  the  lacral 
arteries  through  the  pofterior  holes.-^econdly.  An- 
other branch,  more  remarkable  for  its  ofEce  than  its 
fize,  runs  downwards  along  the  fciatic  nerve,  fupply- 
ing  its  coats  and  fubdance. — But  the  great  branch  of 
this  artery  fends  a  confiifed  lafli  of  arteries  down- 
wards, which  give  arteries,  firft  to  the  glutxal  mufcles 
and  pyriformis,  and  then  downwards  to  all  thofe 
mufcles  of  the  back  of  the  thigh  which  arife  about 
the  knob  or  tuber  of  the  ifchium.  In  (hort,  all  its 
chief  branches  are  mufcular ;  and  the  artery  is  remark- 
able for  no  other  peculiarity  than  this,  that  its  inof- 
culations  downwards  with  the  rfefleded  arteries  of  the 
thigh  are  fo  frequent,  that  thefe  alone  may  fave  the 
limb  in  wounds  of  the  femoral  artery  above  its  pro- 
funda, or  that  great  branch  which  belongs  to  the 
t^igh. 

ARTERIA 
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ARTERIA    PtJDICA    COMMUNIS. 

The  common  pui)ic  ailtery  *,  or  the  artery  of 
ihe  external  parts  of  generation^  is  the  third  great 
artery  which  goes  out  from  the  pelvis  backwards.  And 
there,  is  in  the  courfe  of  this  artery  a  peculiarity 
whicli  is  never  fully  explained ;  and  being  unexplained, 
makes  the  fucceeding  defcription  quite  defe£live  and 
hmci  and  it  is  this.  The  pudic  artery  (which  is 
nearly  of  the  fife  of  a  writing  quill)  trfually  comes 
off  as  a  branch  from  the  fciatic  artery ;  it  goes  out 
from  the  pelvis  along  with  the  fciatic  artery  throu^ 
the  lower  part  of  the  fciatic:  notch,  jinder  the  lower 
fedge  of  the  pyriform  mufcle,  over  thcf  upper  lacro- 
fciatic  ligament.  But  no  fooner  has  it  made  its  ap- 
pearance along  with  the  fciatic  artery,  and  emerged 
from  the  pelvis,  than  it  returns  into  the  pelvis  again ; 
it  does  not  go  ovct  the  outfide  of  the  tuber  ifchii,  and 
fo  down  to  the  perinseum ;  but  it  j  aft  appears  out  of 
the  pelvis,  rifes  over  the  upper  facro- fciatic  ligament, 
gives  out  a  few  branches,  turns  in  again  under  the 
lower  facro-fciatic  ligament^  or  rather  under  the  fpinc 
or  fharp  point  of  the  ifchium,  whence  that  ligament 
arifes :  it  is  now  within  the  pelvis  again  ;  .it  lie!^  flat 
againft  the  inner  furface  of  the  ifchium  ;  it  runs  along 
by  the  direftion  of  that  bone  till  it  approaches  the 
fymphyfis  pubis,  where  the  root  of  the  penis  is.  It 
there  dives  into  the  root   of  the  penis,    having  juft 

*  It  is  named  often  tie  circumflex  pudic  artery,  the  Intcm^i 
pudic  artery,  the  oiiddle  pudic  artery,  the  great  pii die  artery. 
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before  given  off  that  branch  which  goes  to  the  peri- 
nosum.  It  is  this  long  artery ^  running  naked  and  un- 
protedled  along  the  whole  inner  fide  of  the  ifchiumj 
bending  as  the  arch  of  the  ifchium  and  pubis  bends^ 
that  is  cut  by  ignorant  lithotomifts^  which  a  broad 
gorget  is  fure  to  wound,  and  which  can  be  fafe  onlf 
by  our  exchanging  the  gorget  for  the  knife. 

The  branches  of  the  pudic  artery  are  chiefly  thefe : 
i— Firft,  Before  it  proceeds  out  of  the  pelvis,  it  ufually 
fends  branches  inwards  to  the  neck  of  the  bladder, 
Veficulse  feminales,  and  proflate  gland : — Secondly^ 
When  it  emerges  from  the  pelvis,  and  while  benditig 
ovef  the  facro-fciatic  ligament,  it  gives,  like  the  fciatic 
artery,  chiefly  mufcular  branches ;  it  gives  twigs  to 
the  facro-fciatic  ligament  and  pyriform  mufcle ;  others 
go  to  the  gemini  mufcles,  and  turn  over  them  to  the 
great  trochanter,  and  to  the  hip-joint,  reaching  as  far 
as  the  acetabulum ;  others  fpread  over  the  tuber  ifchiij 
to  which  they  give*arterics,  which  go  outwards  along 
the  three  mufcles  of  the  thigh  which  arife  from  this 
point }  and  it  fends  inwards  from  this  part  an  artery 
which  encircles  the  verge  of  the  anus,  and  belongs  to 
the  fphincler  and  levator  ani  mufcles.  This  branch  is 
named  the  lower  or  external  h^^morrhoidal 
artery  :  and  other  branches  it  fends  forwards  into 
the  perinacum ;  but  thefe  are  fmaller  and  lefs  regular 
arteries ;  they  are  not  what  are  diftinguiflied  by  the 
peculiar  name  of  perin»al  arteries.  This  artery,  like  the 
ifchiadic,  ends  every  where  in  inofculatipus  with  the 
reflefted  arteries  of  the  thigh. 

Thirdly,  The  artery  returning  again  into  the  pelvis, 
and  running  along  under  the  flat  internal  furface  of 

the 
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the  ifchium,  gives  off  many  (inall  branches  to  the  blad: 
der,  proftate  gland,  veficulae  femioales,  and  refhioL 
But  when  it  has  reached  the  perinaeum,  and  is  about  to 
emerge  from  the  pelvis  a  fecond  time,  and  go  into  the 
root  of  the  penis,  it  gives  out  three  chief  arteries ;  one 
td  the  perina&um,  one  to  the  body  of  the  penis,  one  to 
the  back  of  the  penis  thus : 

When  the  artery  has  approached  nearly  to  the 
mufculus  tranfverfalis  perina^*,  it  fplits  into  two 
branches ;  one  of  which  is  the  artery  of  the  perinasum, 
the  other  is  the  proper  artery  of  the  penis. 

ARTERIA    PERINiKI. 

The  artery  of  the  perineum  paiTes  under  the 
tranfverfalis  perinaci,  and  betwixt  the  accelerator  and 
ereflor  penis ;  in  (hort,  it  comes  out  from  that  triangular 
cavity  which  we  cut  into  in  lithotomy;  in  which  opera- 
tion of  courfe  this  branch  cannot  efcape.  The  artery  hav- 
ing efcaped  from  this  triangular  cavhy^  runs  forwards 
along  the  perii^aeum  for  two  or  three  inches,  according 
to  the  fize  of  the  fubjeS,  growing  very  fenfibly  fraallcr 
as  it  goes  along.  It  is  chiefly  for  fupplying  the  fkin  and 
mufcles  of  the  perinaeum  ;  and  gives  thefe  branches : 
I.  When  it  has  juft  come  out  from  the  triangular  hol- 
low, it  gives  oflF  from  its  root  one  branch  at  right 
angles,  which  goes  direftly  acrofs  the  perinasum ;  it 
keeps  the  courfe  of  the  tranfvcrfe  mufcle  j  it  may  be 
named  arteria  transversalis  perinjei,  and  ends 
about  the  fphinfter  ani.  a.  It  gives  branches  to  the 
accelerator  and  ereftor  mufcles.  3.  It  gives  branches 
to  the  fcrotum  ;  and  being  continued  along  the  corpus 
cavernofum  of  each  fide,  it  ends  upon  the  tendinous 

ibeath, 
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iheath,  which  binds  the  corpora  cavemofa.    Thus  ends 
the  perind&al  artby. 

ARTBI^IA  9ENI4. 

The  proper  artery  of  the  penis  is  the  coluinued 
trunk  of  thq  pudic  artery.  It  it  much  larger  than  this 
perinaeal  branch  ;  is  as  big  as  a  crow-quill ;  it  keeps  dill 
dofe  to  the  bone,  while  the  perinesal  artery  goes  out* 
wards ;  it  at  la(t  touches  the  fymphyfis  pubis,  and  of 
courfe  pierces  the  corpus  cavernofum,  jud  where  it  takes 
its  rife  from  the  leg  of  the  pubis :  and  here  it  fplits  into 
ttiro  great  branches ;  one  to  the  corpus  cavernofum, 
and  one  to  the  back  of  the  penis,  or  rather  into  three, 
fince  there  is  one  alfo  for  the  bulb  of  the  urethra. 

The  bulb  of  the  urethra  is  quite  infulated  in  the 
perinacum,  while  the  corpora  cavemofa  arife  from  the 
boQe.  Now,  firft,  as  the  artery  of  the  penis  is  pafling 
by  the  fide  of  the  bulb,  it  gives  off  an  artery  to  the 
bulb  fidewife,  which  in  part  plunges  into  the  bulbous 
fubftance,  and  in  part  is  fcattered  upon  the  accelerator, 
proftate  gland,  &c. 

Secondly,  The  artery  having  rifen  to  the  place 
where  the  root  of  the  corpus  cavernofum  is,  gives  off 
that  artery,  which  runs  fmall  and  delicate  along  all 
the  back  of  the  penis,  till  it  ends  at  laft  in  a  branch 
which  encircles  the  corona  glandis.  This  is  named  the 
arteria  dorfalis  penis. 

Thirdly,  The  artery  now  plunges  deep  into  the 
proper  fubftance  of  the  penis  ;  the  artery  of  each  fide 
goes  into  each  corpus  cavernofum  at  its  root,  and  fplits 
into  two  branches ;  thefe  run  chiefly  along  the  feptum, 
or  partition  betwixt  the  corpora  caveruola  of  each  fide. 
.     yoL.IL  Gg  It 
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It  is  this  artery  which  pours  out  blood  fo  freely  into 
the  cells  of  the  penis,  and  caufes  eredion. 

Thefe  three,  the  gluteeal,  the  fciatic,  and  the  padic 
arteries,  are  the  only  ohes  which  go  out  from  the  pd- 
vis  behind,  and  one  only  goes  out  by  an  opening  (m  its 
forepart,  viz.  the  obturator  artery* 

•  ■ 

ARTERIA  ODTTJRATORIA. 

The  OBTURATOR  ARTERY  is  fo  naoicd  from  itspaf- 
fmg  through  the  thyroid  hole.  No  artery  is  lels  re- 
gular in  its  origin ;  arifmg  fometimes  from  the  Qiac, 
fometimes  from  the  Hypogaftric,  and  not  unfrequently 
from  the  root  of  the  Epigaftric  artery :  in  which  cafe 
it  turns  back  again  over  the  pubis,  coming  into  the 
pelvis  through  the  ring.  But  no  artery  is  more  regular 
in  its  deftination  ;  a  large  artery  always  paiTes  through 
the  thyroid  hole ;  the  tlxick  mufcles  in  the  centre  of 
ihe  thigh  cannot  want  ir. 

The  obturator  artery,  arifing  from  the  iliac  or  hy- 
pogaflric,  runs  along  by  the  upper  edge  of  the  pelvis, 
by  the  lower  edge  of  the  pfoas  niufcle,  accompanied 
with  the  obturator  nerve,  which  is  to  go  through  the 
hole  along  with  it.     Having  arrived  at  the  forepart  of 
the  pelvis,  it  flips  through  the  oval  hole  by  a  very 
fmall  opening,  which  is  in  the  upper  part  of  the  ten- 
dinous membrane,  which  clofes  that  hole,  and  which 
is  confequently  at  the  upper  edge  of  the  obturator  in- 
ternus  mufcle.     The  artery,  before  it  paflfes  out  of  the 
pelvis,  often  gives  branches  of  confiderable  fize  down- 
wards to  the  neck  of  the  bladder,  proflate  gland,  and 
,  veficuldc ;  to  the  iliacus  internus  and  pfoas  mufcles, 
and  to  the  lymphatic  glands  which  lie  upon  them; 

.and 
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and  there  is  always  a  brauch,  whichf  encircles  the  up- 
per part  of  the  foramen  thyroideum,  lies  clofe  upon 
the  bone,  and  gives  its  twigs  upwards  into  the  mufcles 
of  the  belly. 

After  the  artery  has  pafTed  along  with  its  nerve 
through  the  thyroid  hole,  it  comes  into  the  very  heart 
or  central  part  of  the  thigh.  Almoft  all  its  branches 
are  mufcular ;  none  are  worth  diftinguiQiing  by  name  ; 
it  is  only  the  general  tendency  of  the  artery  that  needs 
to  be  explained.  It  divides  into  two  chief  branches, 
taking  oppofite  direSions.  The  firft  is  deeper;  it 
turns  downwards  and  outwards  towards  the  hip-joint. 
It  performs  three  fervices  here ;  it  gives  firft  arteries 
to  the  periofteum,  to  the  capfule,  and  to  the  gland 
within  the  acetabulum  ;  it  gives  alfo  large  branches 
to  the  obturator  quadratus  femoris,  and  all  the  great 
mufcles  which  immediately  furround  the  joint ;  it  alfo 
forms  very  large  and  important  anaflomofes  round 
the  joint,  with  the  fclatic  and  pudic  arteries  from 
the  pelvis,  and  with  the  refleded  arteries  from  the 
thigh. 

The  more  fuperficial  branch  of  the  thyroid  fends  all 
its  branches  into  the  great  mufcles  upon  the  inner  fide 
of  the  thigh  coming  from  the  pubis.  Itb  chief  branches 
are  to  the  upper  part  of  the  triceps  mufcle;  it 
fometimes  gives  branches  even  to  the  fuperficial  muf- 
cles, as  the  gracilis  and  farcorius;  always,  at  leaft, 
fmall  twigs  pafs  through  thefe  mufcles  to  the  fkin  of 
the  thigh'  and  to  the  fcrotum.  Of  thefe  two  arteries, 
this  fuperficial  one  encircles  the  inner  edge  of  the 
Uiyroid  hole,  or  that  which  is  next  the  pubis,  with 
one  of  its  branches  i  while  the  deeper  artery  encircles 
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the  outer  edge,  or  that  which  is  next  to  the  hip-joint; 
fo  that  they  meet  upon  the  bone  inoFculating  with 
each  other. 


CHAP.    IV. 


ARTERIES  OF  THE  LOWER  EXTREMTTT. 


ILIACA  EXTERNA. 

J  HE  EXTERNAL  ILIAC  ARTERY  IS  that  branch  of 

the  common  iliac  which  defcends  under  Poupart's  liga- 
ment into  the  thigh.  The  internal  iliac  or  artery  of 
the  pelvis  parts  from  this  within  the  pelvis  at  the  join^ 
ing  of  the  ilium  and  facrum.  The  external  iliac  pa&s 
down  into  the  thigh,  by  bendbg  along  the  upper  edge 
or  brim  of  the  pelvis,  direded  by  the  lower  edge  of 
the  pfoas  mufcle,  which  alfo  defcends  into  the  thigh. 
This  great  artery  is  accompanied  by  the  anterior  cru- 
ral nerve }  its  correfponding  vein  lies  by  the  fide  of 
It ;  the  lymphatics  of  the  thigh  creep  upwards  along 
this  artery  into  the  pelvis ;  and  when  the  artery  de- 
fcends into  the  thigh,  it  paiTes  fo  over  the  bulging 
part  of  the  acetabulum  and  head  of  the  thigh-bone, 
that  it  is  felt  projefting  there  and  beating  with  ama* 
zbg  force* 

The 
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The  projedlon  by  which  the  artery  is  thus  thrown 
forwards  is  not  merely  the  naked  pelvis  and  the  head 
of  the  femur ;  thefe  parts  are  covered  by  the  flefli  and 
tendons  of  the  pfoas  magnus  and  iliacus  internus, 
which  aifo  come  out  from  the  pelvis  to  the  thigh. 
The  artery  lies  cuihioned  upon  thefe  mufcles ;  the 
mufcl^  dive  very  deep  to  get  at  the  trochanter  minor 
or  pofterior  trochanter  of  the  thigh-bone.  The  artery 
follows  them ;  and  thus  it  is  plunged  as  it  were  into  a 
deep  cavity,  aflumes  a  new  pofition,  and  this  conftitutes 
a  fecond  point  of  defcription. 

The  hollow  in  which  the  artery  now  lies  may  be 
compared  with  that  of  the  bend  of  the  arm.  The  ar- 
tery now  takes  the  name  of  femoral,  lies  deep  in  .a 
hollow  funounded  by  much  hi  and  many  glands ;  the 
catity  is  covered  with  a  very  ftrohg  fafcia,  or  tendi- 
nous (heath>  which  defcends  from  the  mufcles  of  the 
be%  over  Poupart's  ligament,  and  which  is  greatly 
ftrengthened  at  this  point  by  the  general  fafcia  of  the 
thigh.  Here  the  femoral  artery,  inftead  of  fending  off 
lels  eflfeftual  branches  from  point  to  point  as  it  moves 
downwards,  and  which  could  not  have  conveniently 
penetrated  through  all  the  thicknefs  of  the  thigh,  fends 
off  one  great  branch,  which  furni(hes  all  the  thigh 
without  exception,  whence  it  is  named  the  mufcular  ar- 
tery of  the  thigh.  This  great  artery  goes  off  from  the 
femoral  juft  like  the  ulnar  from  the  artery  at  the  bend 
of  the  arm,  /,  e.  very  deep  among  ihe  mufcles,  in  the 
triangular  cavity  above  defcribed*  Thence  it  is  oftener 
named  profunda  than  mu!cular  artery. 

The  femoral  artery  having  fcnt  down  this  great 
branch,  equal  almolt  to  itfelf  in  fize,  inclines  out- 
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wards  again,  meets  the  inclined  line  of  the  fartorius, 
and  follows  its  oblique  dire6lion,  afluming  a  new 
character ;  for  now  it  becomes  a  fecond  time  qiiite 
fuperficial,  is  covered  by  nothing  befides  the  ftrong 
fafcia  of  the  thigh  and  by  the  (kin.  It  is  felt  beat- 
ing along  the  line  of  the  fartorius  mufcle ;  and  by 
that  line  we  apply  the  cufliion  of  our  tourniquet.  It 
retires  from  our  feeling  only  about  two  hands  breadth, 
or  a  little  more,  above  the  joint  of  the  knee ;  at  which 
place  it  perforates  the  triceps  or  great  mufcle  of  the 
thigh,  gets  from  the  fore  to  the  back  part,  or,  in  other 
words,  forfakes  the  thigh  to  go  down  behind  into  the 
ham,  where  it  e^^changes  its  name  for  that  of  popliteal 
artery. 

The  popliteal  artery,  when  It  has  got  into  the  bam, 
meets  with  its  correfponding  nerve,  which  is  of  vaft 
fize  ;  and  the  artery  lies  now  flat  upon  the  back  part 
of  the  ihigh-bone,  pafles  dovi^n  in  a  hollow  formed 
betwixt  its  great  condyles,  lies  flat  upon  all  the  back 
of  the  knee-joint,  is  enclofed  by  the  two  great  ham- 
ftring  mufcles  from  above,  and  by  the  two  great  heads 
of  the  gaftrocnemii  mufcles  below.  But  although  we 
fay  it  is  protefted,  yet  in  truth  it  is  not  tightly  bound 
dov/n  by  a  fafcia  embracing  it,  but  lies  on  the  contrary 
fo  loofe  and  unfupporred  among  the  cellular  fubftancc, 
that  we  have  the  moft  certain  evidence  of  its  being 
often  racked  and  drained  in  fudden  or  awkward  mo- 
tions of  the  joint. 

From  the  ham  the  aitery  defcends  into  the  leg,  un- 
der the  heads  of  the  gaftrocnemii  mufcles  ;  and  being 
lodged  behind  the  great  bulging,  or  head  of  the  tibia, 
beiow  the  joint,  it  there  divides  into  three  great  arte- 

1V.C* 
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Ties*  One  pafling  down  behind  the  tibia  is  named 
pofterior  tibial  artery ;  one  perforating  thq  in- 
terofleous  membrane  goes  down  along  the  fore- 
part of  the  tibia,  is  named  tibialis  antica ;  the  third 
artery,  pafling  down  behind  the  fibula,  is  named 
the  fibular  or  peroneal  artery.  Thefe  may  be  juftly 
compared  with  the  three  arteries  of  the  forearm ; 
and  as  thofe  meet  in  arches  upon  the  palm  of  the 
hand,  thefe  meet  and  form  fimilar  arches  on  the  fole 
of  the  foot. 

Even  from  this^ffight  and  general  defcription  of  this 
important  artery,  many  conclufions  may  be  deduced 
not  indifferent  to  the  furgeon  j  for  there  arc  feveral 
points  in  the  courfe  of  this  artery  very  peculiarly 
marked. 

Firft,  It  is  thrown  fi>  forwards  by  the  bulging  of 
the  pubis,  where  it  forms  the  focker  for  the  thigh- 
bone, it  beats  fo  ftrongly  juft  under  the  rim  of  the 
belly,  that  we  cannot,  at  lead  till  \^e  try,  doubt  of  its 
being  eafily  compreffed.  I  fee,  indeed,  that  Acrel^ 
in  very  defperate  circumftances,  when  his  ligatures 
had  given  way  even  before  his  eyes,  and  the  arteries 
burfl:,  and  after  the  furgeons  had  been  twice  deluged 
with  the  blood  of  the  femoral  artery,  thought  that  he 
had  fupprefTed  this  artery,  by  reding  on  it  with  his 
thumbs.  But  indeed  the  poor  patient,  under  thefe 
horrible  circumdances,  as  Acrel  julUy  calls  them,  muft 
have  fallen  fo  faint  and  low,  by  a  tedious  alarming 
operation,  and  by  the  repeated  bleedings,  that  any 
thing  might  have  fuppreifed  the  pulfe  in  the  femoral 
artery,  when  that  of  the  heart  itfelf  was  well  nigh 
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gone  *•  But  this  is  one  of  the  points  in  which  it  is 
the  mod  neceflary  for  every  man  to  fpeak  from  hit 
own  experience.  I  have  tried  it  in  the  mod  £iivour- 
able  circumftances  in  a  ilender  young  man ;  and  when 
I  thought  myfelf  fure  of  the  point,  behold  the  blckxi 
gufhed  out  with  a  whizzing  noife  and  prodigious 
force.  I  have  feen  others  try  It,  and  fail.  It  is  per- 
haps not  impoi&ble  to  comprefs  the  femoral  artery } 
but  it  is  not  an  eafy  thing,  and  is  an  expedient  never 
to  be  truded  where  the  life  of  a  fellow-creature  is  im* 
mediately  in  danger. — Secondly,  Tie  ilrong  covering 
of  the  fkfcia  gives  a  peculiar  form  to  the  aneqrifm  of 
the  thigh  ;  it  keepa  it  flat,  forces  the  blood  to  fpread 
abroad  into  the  furrounding  parts ;  and  this  deep  dri- 
ving of  the  blood  among  the  mufcles,  together  with 
the  great  fize  of  the  fac,  and  the  putrefia£Uon  of  three 
or  four  pounds  of  blood,  caufes  that  gangrenous  and 
floughing  condition  of  the  parts,  by  which  we  arc  fo 
often  foiled  in  our  bed  concerted  operations,  and  after 
the  artery  has  been  well  and  fairly  tied.— Thirdly, 
It  is  very  obvious  that  the  profunda  might  with  more 
propriety  be  named  the  femoral  artery,  fince  it  is  the 
proper  artery  of  the  thigh  ;  and  though  Heifter,  and 
fome  of  the  bed  among  the  old  furgeons,  fpoke  of  this 
divifion  as  one  which  only  fometimes  took  place,  we 
know  that  a  leg  could  no  more  be  without  a  profunda 
than  without  what  we  call  the  femoral  artery  ;  and 

*  "  His  in  horrendis  anguHiis,  cum  nee  nova  ligatura,  nee 
torcularis  contradtionc  hxn^.orrhagia  (ifti  pofTct,  in  trunco  ipfo, 
dum  CI  in-line  prolabitur,  pollicibus  firmiter  admctis,  comprcf- 
fionem  Inflituerc  placpit,  quo  cffluxus  fubftitit.'* 

vve 
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we  alio  perceive,,  notwithftanding  the  doubts  and  fears 
of  fome  modem  furgeons,  that  when  the  femoral  ar« 
tery  is  wounded,  it  is  after  all  only  a  wound  of  the 
artery  of  the  Iq^-*— Fourthly,  The  large  branches 
which  the  profunda  fends  upwards  round  the  haunch, 
inofculating  with  the  fciatic  and  pudic  arteries,  and 
the  branches  which  it  fends  downwards  to  the  knee, 
inofculating  round  that  joint  with  the  arteries  pf  the 
leg,  make  this  branch  of  peculiar  importance  to  the 
furgeon ;  for  when  the  artery  is  wounded  in  the  groin, 
above  the  profunda,  this  branch  faves  the  thigh,  by 
its  inofculatioBS  round  the  haunch ;  and  when  the  ar- 
tery is  wounded  in  the  thigh,  below  the  profunda,  or 
in  the  ham,  it  faves  the  leg  by  its  inofculations  round 
the  knee ;  and  when  the  whole  line  of  the  femoral  ar- 
tery has  been  obliterated,  it  has  laved  the  whole  ex- 
tremity, as  I  have  elfewhere  proved,  by  receiving  the 
blood  from  the  arteries  round  the  haunch,  and  con- 
veying it  down  to  the  arteries  below  the  knee,  being 
thus  an  intermedium  betwixt  the  internal  iliac  artery 
and  the  arteries  of  the  leg,  capable  of  forming  a  new 
line  of  circulation  behind  the  thigh  when  that  before 
is  ihut  up*  Nor  fhould  it  be  forgotten,  that  the 
aneurifm  on  the  forepart  of  the  thigh  may  be  from  the 
profunda ;  and  then  the  femoral  artery  which  lies  be- 
fore it  may  be  cut  acrofs  by  a  raOi  or  ignorant  fur- 
geon. 

Fifthly,  The  place  of  the  femoral  artery  paffing 
through  the  triceps  mufcle  is  next  to  be  obferved,  for 
thefe  reafons.  At  that  point  it  Ues  clofe  upon  the  bone  i 
and  as  this  happens  exaflly  at  that  diftance  above  the 
koee  at  which  we  ufually  amputate,  we  expert  in 

fuch 
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fuch  amputations  to  find  the  great  artery  clofe  by  die 
bone*  As  the  artery  is  at  this  point  tied  down  by  the 
tendon  of  the  triceps,  and  is  in  fad  paffing  through  a 
tendinous  ring,  it  fometimes  happc&s  that  when  ve 
have  cut  near  this,  but  not  upon  it,  the  fleOi  fliriidu 
in  fuch  a  way  that  even  this  great  artery,  though  it 
bleeds,  is  not  eafily^found ;  but  one  ftroke  of  the  fcal- 
pel,  running  along  the  bone,  cuts  the  tendon  up,  and 
expofes  the  artery  with  open  mouth.— —This  fingk 
point  makes  all  the  difference  betwixt  an  aneurifm  of 
the  thigh  and  of  the  ham ;  it  is  peculiarly  neceflary 
to  mark  this,  in  order  to  afcertain  the  extent  of  the 
difeafe  before  beginning  an  operation.  Nothing  can 
have  a  worfe  appearance  than  that  which  has  adually 
happened,  viz.  a  furgeon  beginning  that  operation  in 
the  ham,  which  he  (hould  have  attempted  rather  cm 
the  forepart  of  the  thigh  ;  and  being  forced  to  change 
his  ground,  and  to  begin  a  fecond  operation  on  the 
forepart  of  the  thigh,  or,  what  is  worfe,  to  cur  up 
the  tendon,  and  follow  the  difeafed  artery  to  the  fore- 
part of  the  thigh,  cutting,  in  fhort,  firft  longitudinally 
betwixt  the  hamftrings,  and,  after  an  hour's  working 
perhaps,  cutting  crofswife  to  reach  the  forepart  of 
the  thigh. 

.  6thly,  Is  it  not  at  matter  of  very  high  importance  to 
ftudy  the  ham  ftill  more  carefully  than  the  axilla,  fmce 
the  artery  is  fo  often  hurt  at  this  place  by  rude  mo- 
tions of  the  joint  ?  For  it  is  a  narrow  cavity ;  the  ar- 
tery lies  clofe  upon  the  joint  and  bones ;  and  when  it 
is  allowed  to  remain  long  in  a  difeafed  ftate,  enlar- 
ging and  dilating  the  ham,  we  perform  in  the  end  a 
hopelefs  operation  j  qr,  if  we  had  hopes  when  we  be- 
gan 
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gan  our  operation,  they  are  all  over  before  It  is  ended : 
for  the  parts  are  found  to  be  difeafed,  the  bones  carious^ 
the  joint  fpoiled ;  there  is  net  hopes  even  of  prefent 
fafety,  and  of  the  ligature  holding,  and  much  lefs  any 
expeftation  of  a  permanent  cure.  Often  the  greatefl: 
iurgeons  have  been  contented  to  Bnifli  fuch  an  opera* 
tion  by  cutting  off  the  limb ! 

7thly,  When  the  artery  has  gone  down  beyond  the 
ham,  and  feems  lodged  fafely  under  the  gaftrocnemit 
mufclesy  ftill  it  is  not  fafe ;  it  is  bended  tenfe  over  the 
back  of  the  joint ;  it  is  preffed  by  the  gaftrocnemii 
ftretching  over  it ;  and  their  violent  adion  has  often 
been  fuch,  as  to  have  torn  the  artery  with  a  tumour 
to  immediate,  and  with  fuch  excruciating  pain,  that 
^he  furgeon  has  been  conftrained  in  a  manner  to  cut  off 
the  limb  even  upon  the  fpot* 

Sthly,  Very  often  we  are  obliged  to  decide,  whether 
a  tumour  of  the  thigh  or  a  tumour  of  the  ham  can  be 
cut  away  only  by  our  knowledge  of  thefe  arteries* 
How  often  the  anterior  arteries  of  the  leg  are  cut  by 
workmen,  and  how  much  they  are  expofed  to  the 
ilroke  of  the  adze  or  axe,  every  praftical  fui|(eon  muft 
know:  but  the  mifchances  that  open  arteries  are 
quite  untbought  of.  I  have  known  a  man  ftanding 
carelelsly  by  his  fcythe,  which  was  fet  upright,  the 
blade  along  the  ground,  and  the  fhaft  reding  upon  his 
arm,  cut  the  artery  behind  the  outer  ankle  fo  as  to 
form  (when  the  wound  healed)  a  large,  livid,  and 
ftrong  beating  aneurifm,  ready  to  burft,  and  requiring 
immediate  operation. 

The  epigaftric  artery  is  in  danger  in  operations  for« 
Jierpia.    The  femoral  artery  is  the  fcbjed  of  frequent 

operations ; 
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operations ;  the  popliteal  aneurifm  is  a  dileafe  of  this 
artery  in  the  bam ;  and  even  the  fimple  operation  <i 
amputating  either  the  limb  itfelf,  or  tumours  in  the 
thigh  or  ham,  requires  a  perfect  knowledge  of  all  thefi; 
arteries. 

But  although  no  formal  (^eration  aSeded  thefe 
lefler  arteries,  yet  the  main  artery  itfi^f  is  fo  ex^ 
pofed,  and  fo  fuperficial  where  it  runs  dovn  the 
dughy  that  it  is  wounded  in  a  hundred  various  ways. 
It  is  very  lingular  how  often  it  has  been  wounded  by 
one  particular  accident,  viz.  the  dropping  of  a  pair  of 
fciflars,  and  with  a  fudden  inftinfUve  effort  clappng 
the  knees  together  to  catch  them.  It  has  been 
Hounded  once  or  twice  by  a  flioemaker  clapping  hb 
knees  thus  together  to  catch  his  iharp-pointed  paring- 
knife.  One  of  my  pupils  lay  three  months  in  Loo- 
don,  uncertain  whether  his  femoral  artery  was  wound- 
ed; for  he  had  in  this  way  catched  his  pen-kn^ 
the  point  of  which  had  run  into  his  thigh,  and  wound- 
ed fome  great  artery.  It  has  been  cut  acrofs  by  balls ; 
it  has  been  wounded  even  by  a  fmgle  Aug;  it  has 
been  uncovered  by  wounds  which  yet  did  not  touch 
its  coats,  and  has  in  confequence  dilated  into  an  anea- 
rifm.  I  have  known  a  boy  (lab  another  with  a  pen- 
knife in  the  thigh,  and  flrike  fo  critically  as  to  open 
the  artery  with  a  wound  like  that  of  a  lancet.  Mj 
friend  Mr.  IJarknefs  gave  me  the  privilege  of  difleding 
an  aneurifmal  limb  which  he  was  obliged  to  cut  off; 
and  in  which  the  artery  was  (if  I  may  ufe  fuch  an 
expreffion)  broken  or  torn  acrofs  the  upper  end  of  the 
thigh-bone,  which  had  been  broken  by  a  fall  about 
three  weeks  beforej 

All 
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All  thefe  accidents  muft  come  upon  the  furgeon  ycij 
fuddenly ;  and  if  they  come  upon  him  unprepared,  all 
is  in  a  moment  loft.  I  once  faw  a  fine  young  fellow 
die  from  this  alarm  of  the  attendants  and  confufion  of 
the  furgeon.  He  was  a  tall,  ftout,  young  man,  who  was 
fitting  at  table  with  his  companions  eating  bread  and 
cheefe,  taking  his  glafs,  and  telling  his  tale.  He  had  in 
his  hand  a  fharp  pointed  table  knife,  which  he  hap- 
pened to  hold  dagger- wife  in  his  hand,  and  in  the 
height  of  fome  aflertion  or  oath  he  meant  to  ftrike 
the  table,  but  the  point  miiTed,  and  flented  over  the 
table ;  he  had  ftabbed  himfelf  in  the  femoral  artery, 
and  with  one  gufli  of  blood  he  fell  to  the  grounds 
When  I  came,  I  found  the  young  man  ftretched  out 
upon  the  floor }  he  was  juft  uttering  his  laft  groan  ; 
the  floor  was  deluged,  allllippery,  and  fwimming  with 
blood.  The  wound  was  covered  with  a  confiifed 
bundle  of  clothes,  which  I  inftantly  whirled  off;  and 
in  that  moment  two  gentlemen,  who  had  been  firft 
called,  and  who  had  both  run  off  for  tourniquets 
(becaufe  tourniquets  are  uftd'  to  ftop  bleedings),  re- 
turned; and  had  the  unhappinefs  to  fee  that  the 
hole  was  no  bigger  than  what  I  could  dofe,  and 
had  adually  fliut  up  v;ith  the  point  of  my  thumb ;  anc^ 
which,  had  it  been  (hut  and  put  together  with  a  good 
comprefs,  would  have  healed  in  three  days,  forming 
a  large  beating  aneurifm  within,  allowing  time  for  a 
deliberate  operation. 

In  (hort,  to  enumerate  the  variety  of  accidents 
irfaich  may  affe£t  this  artery  would  be  impoffible ;  but 
furely  from  the  little  that  I  dare  venture  to  fay  in 
this  place,  it  muft  feem  one  of  the  largeft,  the  moft 
.    .  8  expofed. 
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fxpofcd,  and  moft  dangerous,  and  by  all  thb  the  mod 
important,  artery  in  the  body ;  and  from  thefe  previous 
hints  and  general  defcriptions,  the  value  of  the  feveral 
branches  which  are  now  to  be  enumerated  will  be  more 
cafily  felt  and  underftood. 

BRANCHES  OF  THE  FEMORAL  ARTERY. 


ABOVE    THE    GROIN. 

The  femoral  artery  above  the  groin,  that  by 
juft  before  it  pafles  from  under  the  focro-fdatic  figa- 
xnent,  gives  oflF  two  very  Angular  arteries,  which  tim 
backwards  and  never  appear  in  the  thigh;  the  aasy 
going  upon  the  forepart  of  the  belly  on  the  inner  fide^ 
is  the  epigaftric  artery ;  the  other,  turning  l>ackwards 
along  the  inner  furface  of  the  haunch-bone,  is  named 
circumflexa  ilicum. 

ARTERIA    EPIGASTRICA. 

The  epigastric  artery,  fo  named  from  its  run- 
ning up  along  the  belly,  goes  off  from  the  inner  fide 
of  the  femoral  artery  about  an  inch  before  it  paffes  out 
into  the  thigh. 

The  epigaftric,  when  firft  given  off,  turns  down- 
wards with  a  full  round  turn  till  it  touches  Poupart's 
ligament*  The  peculiarity  of  its  courfe  here  mtift  be 
very  carefully  attended  to*  The  femoral  artery  lies  at 
the  very  outer  margin  *  of  the  opening,  called  the 
crural  arch.    The  Fallopian  ligament  forms  the  upper 

*  Viz.  that  end  of  the  flit  or  arch  which  is  nearcft  to  the 
haunch-bonc* 

line 
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line  of  the  crural  arch.  The  epigaftric  artery  moves 
inwards  and  downwards  with  the  Fallopian  ligament, 
running  along  its  lower  edge ;  then  it  crolTes  the 
opening  called  the  abdominal  ring,  behind. the  ring, 
and  alfo  behind  the  fpermatic  cord  which  paifes 
through  the  ring ;  then  it  mounts  by  the  border 
of  the  tranfverfe  mufcle,  and  gets  to  the  redus 
mufcle  of  the  belly ;  but  it  is  pretty  high  before  it 
touches  the  fide  of  the  reft  us,  and  lying  on  the  out- 
fide  of  the  peritoneum,  and  on  the  inner  furface  of 
the  redus  mufcle,  and  keeping  in  the  direft  line  of 
the  rectus  mufcle  near  its  centre,  or  rather  nearer  the 
outer  edge  of  the  mufcle,  and  inclining  inwards,  it 
mounts  from  the  groin  to  a  little  below  the  borders  of 
the  thorax,  where  it  inofculates  very  freely  with  the 
internal  mammary  artery.  Thefe  are  the  inofculations 
which  were  mentioned  page  346.  Through  its 
whole  courfe  this  artery  is  fo  large  as  to  make  its 
wounds  important:  we  fhould  know  where  to  flop 
it  in  wounds;  *we  (hould  remember  to  avoid  it  in 
opening  os*  extirpating  tumours.  I  have  feen  fome 
-confufiQU  and  much  lofs-^  time  during  an  operation 
from  not  attending  to  this.  The  main  artery  mud  be 
remembered ;  its  branches  are  of  little  value.  The  only 
branches  which  it  is  at  all  neceflary  to  mention  are, 
firft,  one  fmall  twig,  which  it  fends  downwards  along 
the  fpermatic  cord;  foon  after  entering  under  the 
abdominal  mufcle,  it  gives  off  a  large  branch  almoft 
equal  to  the  artery  itfelf,  which  goes  direftly  towards 
the  navel,  and  ends  there.  This  branch  goes  obliquely 
acrofs  the  mufcle,  while  the  main  artery  follows 
the  general  line  of  the  mufcle,  and  gives  branches  on 
1  every 
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every  fide  to  the  reftus,  tranfyerfalis,  obliquus ;  in 
ftort  to  all  the  mufdes  of  the  abdomen,  and  fpreadt 
its  laft  branches  very  freely  about  the  lower  border  of 
the  cheft. 

ARTERIA    CIRCUMFJLEXA    IJLEUM. 

The  circumflex  artery  of  the  haunch  k 
named  circumfleXa  from  its  tummg  du-edUy  badiir 
wards,  and  ileum  from  its  paiHng  along  the  hollow 
of  the  haunch-bone. 

It  is  fmaller  than  a  crow-quill ;  it  goes  off  from  the 

otttfide  of  the  femoral  artery  oppofite  to  the  epi- 

grafticy  or  rather  a  little  lower ;  exafUy  at  that  pdnt 

where  the  outer  end  of  the  Fallopian  ligament  hegd» 

in  the  haunch-bone.    It  runs  backwards  in  a  curved 

line  along  the  hollow  of  the  haunch-bone,   curmg 

along  with  the  crida  ilii,  or  ridge  of  the  ilium,  under 

which  it  lies.   Its  line  is  along  the  moft  naked  part  of  the 

bone,  where  the  internal  iliac  mufcle  begins  on  one 

hand,  and  the  tranfverfe  mufcle  of  the  belly  on  the 

other :  in  ihort,  it  runs  along  all  the  uf^r  edge  of 

the  internal  iliac  mufde,  fuite  round  almoft  to  the 

lumbar  fplne,  where  it  joins  th^  ileo-lumbar  artery 

by  fmall  inofculations ;  for  at  this  place  the  refle&ed 

iliac    artery,    which    grows  gradually  and    fenfiUy 

fmaller,  is  almod  fpent.    There  are  ne  remarkable 

branches  which  deferve  to  be  defcribed  or  crcn  to 

be  named,  unlefs  it  be  one  which  goes  off  eariyf 

near   the  head  of    Poupart's    ligament,    and  gives 

branches   to   the  ligament,   to  the  fartorius  mufde 

which  arifes  at  the  fame  point  of  the  haunch-bcne, 

and  to  the  edge  of  the  iliac  mufde.    And  v  it  rum 

along 
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along  betwixt  the  iliac  mufcle  on  the  one  hand,  and 
the  tranfverfe  of  the  belly  on  the  other,  it  gives  many 
branches  downwards  to  the  internal  iliac  and  pfoas 
mufcles,  and  to  the  fubftance  of  the  bone ;  and  ui>- 
wards  it  gives  three  or  four  branches  into  the  abdo- 
minal mufcles,  which  go  fo  far  along  the  belly  as  to 
inofculate  with  all  its  other  arteries. 


BSLOW  THE  GROIN. 

These  laft  branches,  viz.  the  epigaftric  and  veRe&ed 
iliac  arteries,  I  afcribe  to  the  internal  iliac  ;  for  the  ar« 
tery  is  ftill  within  the  abdomen,  or  at  lead  not  without 
the  arch  of  the  thigh. 

The  femoral  artery,  until  it  gets  down  into  the  hol-^ 
low  which  I  have  defcribed,  gives  no  branches,  or 
none  with  which  I  would  choofe  to  confound  the  de- 
fcriptjon  of  the  profunda  or  great  artery  of  ihe  thigh. 
The  branches  which  the  femoral  gives  off  before  that 
are  only  fmall  twigs  to  tlie  fat,  glands,  fkin,  or  pri« 
▼ate  parts  ;  but  one  or  two  of  thofe  to  the  private  parts 
are  fometknes  large. — Firft,  Twigs  go  out  along  the 
femoral  ligament,  and  terminate  in  the  (kin. — Se- 
condly, Twigs  go  to  the  fat,  and  lymphatic  glands  of 
the  groin. — ^Thirdly,  There  afcends  a  fmall  branch, 
fometimes  towards  the  origin  of  the  fartorius,  to  the 
middle  glutsal  mufcles,  and  to  the  beginning  of  the 
£ifcia  lata.— Fourthly,  Of  thofe  branches  which  go 
acrofs  the  upper  part  of  the  thigh  to  the  genitals,  and 
which  are  named  pudicje  extern je  to  diftinguifh 

You  II.  H  h  their 
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their  branches  from  'thofe  of  the  pudica  communu, 
there  are  ufually  three.  The  uppermoft  is  fcattered 
about  the  fat  of  the  pubb.  The  middle  one  goes  acrofs 
the  heads  of  the  triceps ;  it  is  longer  and  larger  than 
the  others ;  it  goes  to  the  fide  of  the  fcrotum  and 
penis  in  Men ;  ia  Women  it  is  large,  and  runs  into  the 
labium  pudendi.  The  lower  one  of  the  three  goes  to 
the  lower  parts  of  the  fcrotum,  and  to  the  (kin  of  the 
thigh  near  it. 

ARTERIA  PROFUNDA  FEMORIS. 

Then  comes  oflf  the  profunda  femoris,  the  deep  or 
MUSCULAR  ARTERY  of  the  THIGH.  It  arifes  from  At 
femoral  artery  about  four  inches  below  the  groin,  more 
or  lefs  according  to  the  fize  of  the  fubjed.  It  turns  ^ 
off  from  the  femoral  artery  with  a  bulging,  whidl 
looks  backwards  and  towards  the  outfide  of  the  thigh. 
It  lies  deep  in  the  triangular  cavity,  upon  the  face  of 
the  iliacus  internus  and  peftinalis  mufcles.  It  prefendy 
gives  ofF  two  great  arteries,  which  turn  upwards  along 
the  joint ;  one  round  the  outer  fide,  the  other  round 
the  inner  fide,  of  the  joint.  Then  it  paflcs  downwards, 
turUvS  in  behind  the  femoral  artery,  finking  deeper  and 
deeper  towards  the  backparts  of  the  thigh.  It  pafles 
down  along  the  face  of  the  triceps  mufcle  ;  and  as  it 
moves  along  its  forepart,  it  fends  through  three  or  four 
great  arteries  to  the  backpart,  which  are  called  the 
perforating  arteries  of  the  thigh.  And,  lallly,  the  pro- 
funda  iifeU,  or  its  laft  branch,  pafles  through  the  tri- 
ocps ;  and  this  lalt  branch  is  named  perforans  ultima 
vcl  defccudons  femoris. 

ARTERIA 
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ARTERIA  CIRCUMFLEXA  EXTERNA. 

The  circumflex  arterV,  which  goes  to  the  out- 
fide  of  the  hip-joint,  proceeds  from  the  very  highell 
point  of  the  profunda.  It  takes  its  courfe  outwards, 
pafling  under  the  fartorius,  fafcialis,  and  head  of  the 
redlus  :  it  runs  over  the  tendinous  head  of  the  vaflus 
internus,  where  that  mufcle  takes  its  rife  from  the 
outer  trochanter:  it  divides  very  early  into  the  fol- 
lowing branches. — Firft,  Branches  go  to  the  inner 
fide,  to  the  internal  iliac  mufcle,  upon  which  this  ar- 
tery lies  ;  and  round  it  they  bend  over  the  leffer  tro- 
chanter, making  inofculations  with  the  internal  circum- 
flex artery. — Secondly,  An  artery  goes  in  the  oppofite 
direftion,  viz.  outwards,  to  the  iliac  mufcle,  the  far- 
torius, the  head  of  the  re£tus,  the  fafcialis,  and  round 
to  the  glutaeal  mufcles. — Thirdly,  It  fends  many  lefler 
branches  upwards  and  forwards  into  the  heads  of  thofe 
mufcles  which  I  have  jufl  enumerated,  and  which  He 
immediately  over  the  artery. — Fourthly,  It  fends  large 
branches  round  the  root  of  the  great  trochanter,  fome 
of  them  going  into  the  hollow  above  the  trochanter ; 
others  keeping  fo  low  as  the  root  of  the  trochanter, 
where  the  greater  glutscus  is  inferted.— Fifthly,  The 
moft  important  of  all  us  branches  is  a  veiy  long  one, 
which  it  fends  directly  downwards  under  the  reftus, 
or  betwixt  it  and  the  vaftus  internus  mufcle.  This 
artery  is  divided  into  two  great  branches,  which  rua 
down  the  whole  length  of  the  thigh,  fomewhat  re-, 
fembling  in  their  (hape  thre  profunda  humeri  :  they 
are  named  the  greater  and  leffer  defcending  branches 

H  h  2  of 
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of  the  circumflex  artery,  and  they  inofculate  in  a  mod. 
particular  manner  with  a  large  anaftomofing  branch 
from  the  femoral  artery.  The  larger  branch  of  this 
artery  emerges  from  betwixt  the  re&us  and  vaftus  ex- 
ternus,  a  little  above  the  knee,  to  inofculate  with  one 
of  the  articular  arteries  of  the  knee.  Its  fmalleft  branch 
inofculates  with  the  anaftomofing  branch  of  the  femoral 
artery.  Thefe  two  anaftomofes  feem  to  be  the  chief 
ufe  of  thefe  two  long  arteries,  though  they  do  alfo  fend 
fome  branches  to  the  mufcles. 

But  to  give  a  more  (imple  notion  of  this  circum- 
flex artery,  it  ihould  be  defciibed  thus.  It  is  divided 
into  three  chief  branches  :  ift,  A  defcending  branch, 
which  goes  down  to  the  knee-joint ;  2d,  A  tranfverfe 
branch,  which  croffes  the  upper  part  of  the  thigh,  and 
turns  round  the  neck  of  the  thigh-bone ;  3dly,  It  fends 
a  lefs  important  branch  up  upon  the  dorfum  ilii. 

ARTERIA  CIRCUMFLEXA  INTERNA. 

The  internal  circumflex  arriiry  is  a  thick 
(liort  artery,  wliich  goes  off  oppofitc  to  the  ball  of  the 
thigh-bone  ;  and  as  the  external  one  goe$  round  the 
great  trochanter,  this  goes  round  the  lefler  trochanter. 
It  is  a  fmaller  artery;  it  has  not  fo  many  mufcular 
branches ;  it  keeps  clofer  to  the  joint ;  it  goes  off 
from  the  inner  fide  of  the  profunda,  jufl  oppofite  to 
the  circumflcxa  externa,  or  a  little  lower,  but  never 
more  than  an  indi  lower  ;  it  paffes  over  the  infertion 
of  the  pfoas  mufcle,  and  under  the  belly  of  the  pecli- 
'  nalis  ;  it  attaches  itfelf  then  to  the  leffer  or  inner  tro- 
chanter, and  goes  round  the  neck  of  the  thigh-bone 

round 
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r  round  the  joint,  and  is  expended  on  the  mufcles 
at  the  back  of  the  joint,  as  the  quadratus  femoris, 
gemini,  &c. 

The  artery  having  turned  towards  the  infide,  the 
mufcles  which  lie  there  are  the  triceps  gracilis,  &c. 
The  firft  branches,  therefore,  which  this  artery  gives 
off  before  it  paffes  under  the  peftinalis,  are  to  the  tri- 
ceps and  gracilis.  After  having  paiTed  under  the 
peflinalis,  and  while  it  is  turning  round  the  root  of 
the  leffer  trochanter,  it  gives  branches  to  the  pefti- 
nalis  and  triceps  ;  and  efpecially  it  gives  to  the  capfular 
ligament  of  the  hip-joint  an  artery  which  is  named 
articularls  acecabuli. 

The  artery  now  lying  upon  the  pelvis, -under  the 
neck  of  the  thigh-bone,  divides  itfelf  into  two  chief 
arteries ;  one  goes  upwards  and  forwards  along  the 
triceps,  till  it  ends  at  laft  round  the  fymphyfis  pubis. 
The  chief  mufcular  twigs  of  this  branch  are  given  to 
the  triceps,  and  to  the  obturator  mufcles ;  it  is  this 
branch  which  inofculates  fo  freely  with  the  branches  of 
the  obturator  artery  ;  it  is  a  twig  of  this  artery  which 
enters  into  the  cavity  of  the  hip-joint,  by  that  breach 
which  is  in  the  inner  edge  of  the  acetabulum ;  and 
this  branch  entering  then  by  its  proper  hole,  goes  to 
the  gland  in  the  bottom  of  the  focket,  or  chiefly  to 
it.  The  other  branch  turns  away  in  the  o[iporite  di- 
redion,  viz.  backwards  betwixt  the  little  and  the 
great  trochanter,  turning  round  the  neck  of  the  thigh- 
bone. It  gives  branches  alfo  to  the  triceps  and  ob- 
turator, inofculating  with  the  obturator  artery.  But 
its  chief  branches  are  towards  the  other  fide,  as  to  the 
capfule  of  the  hip-joint,  to  the  neck  of  the  thigh- 

H  h  3  bone, 
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bone,  to  the  quadratus  femoris.  It  is  this  artery 
which  gives  mod  of  thofe  branches  about  the  roots  of 
the  trochanters  named  trochanteric  arteries  ;  and  it 
is  from  this  artery  that  many  branches  go  backwards 
aldng  the  tuber  ifchii,  to  unite  with  thofe  of  the  fciatic 
and  pudic  arteries. 

OF  THE  PERFORATING  ARTERIES. 

The  two  firft  perforating  arteries  are  very  large; 
the  two  next  perforating  arteries  are  fmaller  and  le& 
regular ;  the  fifth  perforating  artery  is  juft  the  termi- 
nation of  the  profunda.  But  ftill  it  muft  be  under- 
ftood,  that  thefc  perforating  arteries  are  extremely  ir- 
regular  in  place,  fize,  and  number,  as  indeed  all  muf- 
cular  arteries  muft  be  ;  and  that  there  are,  befides  the 
greater  perforating  arteries,  many  Uke  them  in  this  part 
of  the  thigh,  though  not  diftinguiflied  by  name, 

ARTERIA  PERFORANS  PRIMA. 

The  FIRST  PERFORATING  ARTERY  is  the  largcft 
branch  of  the  profunda,  bigger  than  both  the  articu- 
lar arteries  joined.  It  arifes  from  the  profunda,  juft 
under  the  lefler  trochanter,  betwixt  the  peflinalis  and 
triceps  brevis ;  and  perforates  the  triceps  about  an  • 
inch  below  the  trochanter,  and  clofe  upon  the  thigh- 
bone. Here  the  artery  lies  under  the  lower  edge  of 
the  glutasus,  and  clofe  by  the  origin  of  the  biceps, 
femi-tendinofus  and  fcmi-membranofus  mufcles,  the 
three  niufcles  which  form  the  hamftrings  ;  and  the 
chief  divifion  of  the  artery  is  into  one  great  branch, 
going  upwards  along  the  glutscus,  and  another  going 

downwards 
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downwards  along  the  flexor  mufcles.  Firfl:,  The  ar- 
tery which  goes  upwards  turns  over  the  glutaeus, 
fpreads  innumerable  branches  about  the  great  tro- 
chanter }  and  meeting  with  the  trochanteric  branches 
of  the  arteriae  reflexac,  make  a  moft  beautiful  inofcu- 
lation,  or  rather  net-work  of  inofculations,  over  the 
trochanter.  Another  tranfyerfe  branch  of  this  upper 
artery  turns  quite  round  the  lower  part  of  the  tro- 
chanter, and  round  the  thigh,  among  th4  flefh  of  the 
vaftus  internus ;  and  a  third  branch  of  the  fame  ar- 
tery meets  in  inofculation  with  the  lower  branches  of 
the  fciatic  artery.  • 

The  lower  or  defcending  branch  of  the  perforans 
prima  goes  down  along  the  three  flexor  mufcles  of  the 
leg,  viz.  the  biceps,  femi-tendinofus,  and  femi-mem- 
branofus ;  nouriflies  their  fleftiy  bellies,  and  plays  over 
their  furface  in  beautiful  net-work. 

ARTERIA  PERFORANS  SECUNDA  MidiGNA. 

The  second  or  great  perforating  artery  is 
a  much  larger  and  more  important  branch  of  the  pro- 
funda than  this  firft,  at  lead  it  is  fb  when  the  other 
perforating  branches  are  wanting,  and  when  this,  as 
often  happens,  reprefents  the  continued  trunk  of  the 
artery  :  but  I  fliall  defcribe  it  as  a  fecond  perforating 
artery,  to  be  fucceeded  by  others  *.  The  fecond  per- 
forating artery  comes  ofl^  from  the  profunda,  about 
two  inches  lower  than  the  firft  j  it  pafles  through  be* 
twixt  the  firft  and  fecond   heads  of  the  triceps,  or 

*  My  reafon  for  faying  this  is,  that  fometimes  there  are  but 
two  perforating  arteries,  while  there  are  often  five  which  need  to 
be  dcfcribcd. 

H  h  4  through 
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through  the  flefh  of  the  fecond ;  and  turning  obliqudy 
downwards  and  backwards,  clofe  by  the  tbigh-b(Mie, 
it  pafles  into  the  cellular  interftice  betwixt  the  flexor 
mufcles  of  the  oppoGte  iides/  i.  e.  betwixt  the  bellies 
of  the  hamftring  mufcles,  and  ends  there. 

Before  it  paifes  through  the  triceps,  it  gives  branches 
to  the  triceps  and  vaflus,  and  to  the  great  trochanter, 
and  to  the  thigh-bone.  Its  two  chief  branches,  after 
it  perforates  the  triceps,  are,  firft,  one  great  tranfverfe 
branch,  which  goes  direflly  acrofs  below  the  tendon  of 
the  glutaeus,  and  gives  one  great  branch  up  upon  the 
glutseus,  and  another  to  the  vadus  externus,  makmg 
inofculations  with  the  refle£bed  arteries  of  the  joint. 
Secondly,  Its  defcending  branch  goes  down  in  the 
hollow  betwixt  the  great  hamftring  mufcles,  and  its 
branches  go  into  both  mufcles,  but  chiefly  iqto  the 
biceps,  and  in  thefe  the  artery  is  exhaufted. 

ARTERIA  PERFORANS  TERTIA. 

The  third  PlRforating  artery  comes  oflF  about 
a  finger's  breadth  lower  than  the  former  ;  it  makes  a 
gentle  waving  turn  inwards  before  it  pierces  the  tri- 
ceps ;  and  after  having  perforated  the  triceps,  it  gives 
Its  branches  to  both  the  hamftring  mufcles,  but  chiefly 
to  the  femi-tendinofus, 

ARTERIA  PERFORANS  QUARTA. 

The  fourth  perforating  artery  may  be  re- 
garded as  the  laft,  or  aii  the  termination  of  the  pro- 
funda, though  fometimes  there  is  a  fifth.  It  perforates 
again  ftill  lower,  about  a  finger's  breadth  below  the 

laft, 
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laft)  through  the  flefh  of  the  triceps  magnus.  Its  firft 
branch,  while  on  the  forepart  of  the  triceps,  is  the 
iiutritia  magna  femoris,  or  proper  nutritious  artery  of 
the  thigh-bone ;  and  after  it  perforates  the  triceps,  it 
gives  its  arteries  to  the  two  hamftring  mufcles,  but 
more  efpeciaHy  to  the  biceps  ;  and  fo  this  lafl  branch 
of  the  profunda  ends. 

But  this  minute  defcription  of  any  important  fet  of 
arteries  never  prefents  any  clear  idea  to  the  reader's 
mind,  nor  any  knowledge  which  he  can  eafily  retain. 
I  exped  rather  to  do  fo  by  one  fliort  defcription. 

The  title  of  perforating  artfries  is  one  which 
comprehends  all  the  great  mufcular  branches  of  the 
profunda,  except  the  two  reflex  arteries  belonging  to 
the  joint.  The)'  vary  in  number,  as  all  mufcular 
branches  mud  do,  ai^d  are  proportioned  in  fize  and 
number  to  the  bulk  of  the  thigh.  The  profunda  pafles 
down  along  the  forepart  of  the  triceps,  while  it  ig 
giving  off  thefe  arteries  ;  they  muft,  of  courfe,  perfo- 
rate the  triceps  before  they  can  ^et  to  the  back  part 
of  the  thigh.  When  they  do  perforate,  they  come 
into  a  great  mufcular  interfiice  or  hollow,  which  is 
formed  by  the  hamftring  mufcles  of  oppofite  (ides^ 
by  the  biceps  on  one  fide,  and  by  the  femi-membrano- 
fus  and  femi^tendinofus  on  the  other.  It  is  to  thefe  two 
great  mufcles  of  the  back  part  of  the  thigh  that  the 
branches  of  all  the  perforating  arteries  are  chiefly  di- 
refted.  Each  perforating  artery  fucceeds  another  at 
about  the  diftance  of  an  inch  or  more ;  each  fuc« 
ceflively  coming  out  into  this  interftice  at  a  lower  and 
lower  point.  Each  artery  gives  branches  to  the  trU 
ceps,  &c,  before  it  perforates,  and  to  the  hamftring 

mufdesy 
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mufcles,  &c.  after  it  has  come  into  the  honow.  TV 
two  firft  perforating  arteries  are  the  only  arteries  whkh 
are  large  and  abfolutely  certain ;  the  third  is  always 
Very  much  fmaller ;  the  fourth  is  generally  the  ter- 
mination of  this  great  artery ;  the  fifth  perforating 
artery  is  rare. 

Such  a  general  idea  as  this  of  their  (ize  and  valu^ 
and  (ituation  in  the  very  heart  or  deepeft  part  of  the 
thigh  (for  the  profunda  turns  backwards  from  the 
very  firft,  and  ail  its  branches  keep  the  fame  direc- 
tion), is  of  more  importance  than  a  particular  know* 
ledge  of  every  branch  of  each  perforating  artery :  a 
thing  really  unattainable,  fince  they  vary  more  in  their 
ultimate  branches  than  almofl  any  other  arteries  in  the 
whole  body ;  for  they  have  more  fpace,  and  a  greater 
mafs  of  irregular  mufcle  to  wander  in»  and  produce 
varieties. 

ARTERIA  FEMORAMS. 

Though  the  profunda  is  plainly  the  artery  of  the 
thigh,  yet  from  the  ignorance  of  anatomifls  and  fur- 
geons  (who  never  knew  till  about  twenty  years  ago  that 
there  was  more  than  one  great  artery)  the  fuperiidal 
Strtery  has  been  named  the  artery  of  the  thigh. 

The  femoral  artery  makes  a  fpiral  or  ferpentinc 
turn  round  the  whole  thigh.  It  appears  firft  on  the 
forepart ;  it  turns  obliquely  round  to  the  inner  fide, 
following  the  lower  edge  of  the  fartorius  mufcle;  it 
paffes  through  the  triceps,  after  it  has  got  about  two- 
thirds  down  the  thigh,  by  which  it  gets  into  the  ham, 
and  its  fpiral  turn  is  completed.  It  lies  deep  where 
it  is  giving  off  the  profunda ;  it  rifes  then,  and  is  fu- 

perficial 
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perficial  all  along  the  middle  of  the  thigh  ;  and  ivhen 
It  has  advanced  two-thirds  down  the  thigh,  it  again 
gets  too  deep  to  be  felt ;  but  all  along  it  is  covered  by 
the  thick  ftrong  fafcia  of  the  thigh.  Through  the 
whole  of  this  courfe  it  gives  no  one  branch  out  that  is 
of  any  confiderable  importance.  They  are  all  muf^ 
cular  arteries,  very  fmali,  nearly  of  one  fize,  namelefs, 
and  undiflinguifhed,  going  into  the  mufcles  of  the 
forepart  of  the  thigh  ;  or  if  any  are  diftinguifhed,  it 
is  only  by  their  relation  to  other  arteries,  when  the 
trunk  gets  low  enough  to  make  anaftomofes  with  the 
arteries  of  the  joint. 

The  namelefs  mufcular  branches  of  the  Femoral 
artery  go,  in  one  word,  to  all  the  mufcles  on  the  fore» 
part  of  the  thigh  ;  to  the  reftus,  fartorius,  vafti,  gra- 
cilis, and  triceps ;  to  the  glands,  fafcia,  fiait,  and  (kin ; 
and  it  thus  continues  giving  fucceflive  branches  to 
each  of  thcfe  long  mufcles  as  it  paffes  the  feveral  points 
of  them. 

There  is  no  diftinguifhed  branch  till,  having  arrived 
within  two  hands'  breadth  of  the  knee-joint,  it  gives 
out  (jud  where  it  is  about  to  pafs  through  the  tendon 
of  the  triceps)  a  larger  branch  named  (like  a  fimilar 
branch  of  the  humeral  artery)  ramus  anastomoti- 

CUS  MAGNUS. 

This  branch  goes  out  from  the  inner  fide  of  the 
femoral  artery  juft  where  it  is  about  to  perforate  the 
triceps  ;  it  paifes  into  the  flefh  of  the  vaflus  internus  $ 
it  firfl  fends  fmaller  branches  to  the  vaftus  internus 
and  fartorius,  and  through  the  interdice  of  thefe  two 
mufcles  to  the  ikin  of  the  knee.  But  having  pene- 
trated into  the  Seihy  belly  of  the  vaftus  internus,  this 

artery. 
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artery,  which  is  itfelf  very  fhort  and  thick,  fends  out 
its  flender  inofculating  branches  :  one  goes  downwards 
along  the  tendon  of  the  great  triceps ;  and  when  the 
tendon  of  that  mufcle  (lops  above  the  inner  condyle, 
this  artery  goes  forwards  over  the  condyle,  makes  a 
net-work  upon  it,  joining  in  numberlefs  inofculatiops 
with  the  articular  arteries  from  below,  and  gives  (wigs 
alfo  into  the  joint.  The  other  branches  of  this  ramus 
anaftomoticus  tend  all  forwards  and  upwards  to  join 
the  defcending  branches  of  the  reflexa  externa,  which 
come  down  along  the  redus  mufcle. 

There  are  two  other  arteries  lying  clofe  upon  the 
joint,  remarkable  enough  to  deferve  a  name,  and  they 
are  called  perforating  arteries;  not  perforating  like 
the  branches  of  the  profunda,  to  get  deeper  amoug 
ihe  fleih ;  but  perforating  fo  as  to  get  out  from  the 
cavity  of  the  ham  upon  the  furface  of  the  thigh 
again. 

The  UPPER  PERFORATING  ARTERY  arifcs  from  the 
inner  fide  of  the  popliteal  artery,  juft  after  it  has  per- 
forated the  triceps  ;  but  it  mud  not  be  accounted  a 
popliteal  branch,  becaufe  it  immediately  perforates  the 
triceps  mufcle  again.  It  gives  branches  io  the  femi- 
tendinofus,  fenii-membranofus,  and  fartorius  ;  in  fhort, 
it  turns  its  branches  towards  the  mufcles  on  the  inner 
iide  of  the  knee,  and  is  a  fmaller  artery. 

The  LOWER  or  second  perforating  artery 
goes  off  nearly  oppofite  to  this.  It  is  much  a  larger 
artery.  In  order  to  efcape  from  the  ham,  it  perforates 
the  fhortcr  head  of  the  biceps,  or  outer  hamftring 
mufcles.  It  firfl  croffes  the  ham  at  its,  very  upper  point, 
and  within  the  fubftance  of  the  triceps  j  it  then  per- 

forates 
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fbrates  the  (horter  head  of  the  biceps  flexor-cruris ; 
it  then  emerges  upon  the  thigh  by  the  belly  of  the 
vaftus  externus  mufde.  Before  it  pafles  acrofs  the  ham, 
it  gives  a  branch  to  the  femi-membranofus ;  while  it  is 
paffing  through  the  flefh  of  the  biceps,  it  gives  a  lower 
nutritious  artery  to  the  lower  and  back  part  of  the 
thigh-bone ;  after  it  perforates  the  biceps  all  its  branches 
are  to  the  flefli  of  the  biceps  and  vaftus  externus,  and 
its  extreme  branches  are  fpent  in  inofculations  with  the 
defcending  branch  of  the  reflex  or  articular  artery  of 
the  hip-joint. 

But  thefe  branches,  which  are  the  laft  of  the  femo* 
ral  artery,  are  extremely  irregular.  There  is  no  artery 
from  the  profunda  downwards  worth  naming,  not  even 
thofe  which  I  have  juft  defcribed  *• 

POPLITEAL     ARTERY. 

The  artery  having  pafled  through  the  ring  or  ten- 
don of  the  triceps  which  is  formed  for  it,  or  rather 
having  pafled  betwixt  the  triceps  and  the  bone,  lies 
flat  againft  the  flat  part  of  the  thigh-bone  as  deep  as 
poflible  in  the  cavity  of  the  ham.  There,  as  no  mufcles 
are    lodged,   it    can    give   no    mufcular  arteries   of 

•  **  Confiteri  tamen  oportet,  binos  ultimos  ramos  in  diftribii- 
endis  fuis  furculls  infinite  ludcre,  ita  ut  dcfcriptione  ad  quodcun- 
qne  cadaver  adaptata  vix,  ac  ne  vix  qutdcm  comprehend!  pofllnt. 
£z  repetitis  tamen  meis  di^eflionibus  id  pro  certe  habeoy  duos  vel 
treSy  quos  perforantes  appellarc  vellcm,  exoriri,  hos  trunculis 
fuis  ad  ezternuin  latus  prsecipue  confledi  cumque  rete  vafculofb 
genu  jungi,  nutritiant  inferiorem  ex  iifdem  gtgni,  et  ramos  infuper, 
nunc  paucioresy  nunc  numerodores,  communicantcs  ad  flezores 
cum  profunda  clevari.'*    jfrvid/on,  p.  36* 

any 
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any  importance ;  none  but  trivial  ones  to  the  ham* 
ftrings  or  to  the  heads  of  the  gaftrocnemii.  In  hi 
whole  length  from  the  place  of  its  perforating  the  tii* 
ccps  tendon  to  its  great  divifion,  which  is  under  tbe 
longer  head  of  the  fobeus  mufcle,  it  gives  none  but 
articular  arteries,  i.  e.  fmall  arteries  to  the  knee-joint, 
which  are  no  lefs  than  five  in  number,  and  encircle  it 
in  all  direAions. 

Firft,  The  popliteal  artery  fends  off  from  each  fide 
two  mufcular  branches,  not  deferving  a  particular 
name  nor  defcription ;  the  one  goes  to  the  Uceps  or 
Biufde  of  the  outer  hamftring,  the  other  to  the  femi- 
tendtnofus  and  (artorius,  or  inner  hamftring  mufcles. 

>  Then  come  off  the  arteries  of  the  joint,  which  are 
thus  arranged:  i.The  upper  arteries  coming  off 
above  the  joint  are  three  in  number;  one  turning 
round  the  iimer  fide  of  the  joint,  and  one  round  the 
outer  fide,  and  one  in  the  mlddie ;  whence  it  is  named 
azygous,  as  having  no  fellow*  2.  The  arteries  below 
the  joint  are  two  opJy  in  number ;  one  to  the  inner 
fide,  and  one  to  the  outer  fide,  of  the  joint ;  and  thefe 
diredions  of  the  arteries  fettle  both  the  order  of  de- 
fcription and  alfo  their  names. 


ARTtRIA    ARTICULARIS    S'JPfeRlOR    EXTERNA. 

That  upper  nrricu'.ar  artery  which  comes  off  above 
the  knee,  and  >^hich  rums  round  the  outer  fide  of 
the  joinr,  arifes  from  the  popliteal  artery  above  the 
outer  condyle ;  its  trunk  is  like  all  thefe  arteries  about 
the  joints,  Ihort  and  ilumpy;  but  its  branches  long 

and  Deader.     It  p;i:I*ei  under  the  fleih  of  the  biceps  f 

• 
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it  2^peart  again  at  the  c^ge  of  the  vaftus  extemus : 
one  branch  plunges  into  the  vaftus  extemus,  mounts 
upwards,  and,  befides  fupplying  the  mufcle,  inofcu- 
lates  with  the  long  defcending  branch  of  the  reflexa 
externa ;  while  another  branch  turns  as  diredly  down* 
wards  over  the  face  of  the  outer  condyle,  and  fpreads 
beautifully  over  the  fide  of  the  joint,  inofculating  in 
many  net-works  with  the  correfponding  artery  from 
below. 

ARTERIA  ARTICULARIS    SUPERIOR  INTERNA. 

The  upp^r  articular  artery  of  the  inner 
fide  goes  oflF  in  like  manner  over  the  inner  condyle, 
pierces  the  tendon  of  the  triceps,  where  it  is  implanted 
into  the  condyle,  and  paifing  under  the  edge  of  the 
vaftus  intemus,  turns  towards  the  forepart  of  the  knee, 
proceeds  towards  the  patella,  and  covers  chiefly  the 
inner  (ide  of  the  joint  with  its  net- work  of  inofcula- 
tions ;  its  little  twigs  flip  in  under  the  great  latera! 
ligament,  and  under  the  fides  of  the  patella  to  the 
cavity  of  the  joint  itfelf.  It  inofculates  like  the  outer 
artery  with  the  lower  arteries  of  its  own  fide. 

ARTERIA   ARTICULARIS    MEDIA. 

The  MIDDLE  or  azygous  articular  artery 
ufually  arifes  from  the  back  part  of  the  popliteal 
artery,  but  fometimes  from  one  or  other  of  thofe  laft 
defcribed;  but  this  branch,  at  all  events,  is  feldom 
wanting.  It  runs  down  behind  the  main  artery  upon 
the  back  part  of  the  joint,  into  the  great  hollow 
betwixt  the  condyles;  and  all  its  branches  are  ex- 
|>ended  upon  the  back  of  the  capfule^  the  pofterior 

crucial 
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crucial  ligament,  the  femilimar  cartilages^  and  the  fit 
about  the  back  of  the  joint* 

LOWER   ARTICULAR   ARTERIES. 

The  lower  articular  arteries  are  more  Sender,  longer, 
run  downwards  very  low,  and  return  upwards  with  a 
very  fudden  angle. 

ARTERIA   ARTICULARIS    INFERIOR    EXTERNA. 

The  external  articular  artery  below  the  knei 
goes  off  from  the  popliteal  at  the  middle  or  centre  of 
the  joint,  turns  downwards  along  with  the  popliteal 
artery  for  a  confiderable  way;  it  pafles  under  the 
beads  of  the  Imall  plantar  mufcle  and  the  outer  head 
of  the  gaftrocnemius,  and  having  paffed  through,  eo^ 
counters  the  head  of  the  fibula,  and  pafles  above  it 
to  the  fide  of  the  joint,  fpreading  its  branches  towards 
the  patella. 

In  the  ham  this  artery  gives  mufcular  branches  to 
the  heads  of  the  mufcles,  as  of  the  gaftrocnemius, 
folseus,  plantaris,  and  the  popliteal  mufcle,  that  mufcle 
which  lies  obliquely  acrpfs  the  ham.  When  if  reaches 
to  the  fide  of  the  joint,  it  paffes  under  the  external  la- 
teral ligament  j  and  feveral  of  its  branches,  befides  their 
external  anaftomofes,  go  into  the  cavity  of  the  joint, 
one  of  which  within  the  joint  is  efpecially  large.' 

ft 

ARTERIA   ARTICULARIS    INFERIOR    INTERNA. 

V 

The  INTERNAL  ARTICULAR  ARTERvbclow  thekuec 
is  larger  than  the  external  one.  Like  it,  it  bends  down- 
wards^  paffes  under  the  inner  head  of  the  gaftrocne- 

^  mias 
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ttiius  mufcle,  crofles  behind  the  head  or  rather  neck 
of  the  tibia,  on  the  inner  fide  of  the  knee.  It  firft 
giT^  arteries  to  the  back  of  'the  joint ;  then  it  com- 
municates downwards  ^ith  a  large  recurrent  artery 
from  the  tibialis  antica;  it  inofculates  upwards  with 
the  articularis  fuperior  interna ;  it  contributes  (as  all 
the  other  attictilar  arteries  do)  to  the  forming  of  that 
profufe  net-work  of  arteries  which  is  fpread  over 
the  whole  of  the  capfule  of  the  knee-jomt.  It  fends 
alfo,  like  the  others^  certain  twigs,  which  creep 
imder  the  internal  lateral  b'gament,  and  go  into  the 
cavity  of  the  joint  along  the  borders  of  the  femilunar 
cartilages* 

Thofe  who  write  on  aneurifms  of  the  ham  talk 
much  of  thefe  arteries.  They  compare  them  with  the 
recurrents  of  the  arm ;  and  think,  when  they  fee  five 
articular  arteries,  that  it  is  a  fure  fign  that  at  fuch  a 
point  all  is  fafe ;  when  really  thefe  arteries  cannot  be 
of  the  fmalleft  fervice.  They  are  all  deftroyed  by  the 
long  compreifion  of  the  popliteal  aneurifm,  or  are  in« 
gulphed  in  the  bag  of  the  aneurifm.  If  they  ever 
appear,  it  is  not  as  inofculating  arteries,  enfuring  the 
Caifety  of  the  limb  ;  but  as  fmall  branches  burfting  in* 
to  the  fac,  embarraiHng  the  operator,  and  confounding 
every  thing,  fometimes  filling  the  fac  a<-new  with  blood, 
after  all  was  thought  to  be  quite  fafe,  and  the  patient 
laid  in  bed. 

Before  the  popliteal  artery  pafles  under  the  head  of 
the  folsus,  it  gives  two  long  af tcries,  which  run  down 
upon  the  two  heads  of  the  gaftrocnemii  mufcles.    It 
often  alfo  fends  fmall  twigs  to  the  head  of  the  folsus^. 
and  to  the  popliteal  and  glantar  mulcles. 

VoL.n.  li  OF 
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OF  THE  THREE  ARTERffiS  OF  THE  LEO 

AND  FOOT. 

Th£  three  arteries  are,  the  tibialis  antica,  going  oa 
the  forepaft  of  the  leg ;  the  jUbialis  poftica^  paiEng 
deep  aloog  t^e  back  part  of  the  leg ;  and  the  peronea^ 
which  ia  the  fmallefl:  and  lead  regular  artery  of  the 
1^,  and  which  has  its  name  from  paffing  down  behind 
the  fibula. 

The  popliteal  artery  divides  below  the  ham,  under 
the  longer  head  of  the  folacus  mufcle,  into  two  arteries, 
the  tibialis  antica,  and  tibialis  poftica^  The  tibialis 
poftica  continues  its  natural  diredion  downwards  under 
'the  folacus  mufcle,  s^d  behind  the  tibia. 

ART£RIA  TIBIALIS  ANTICA. 

The  tibialis  antica  makes  a  fudden  turn  for- 
wards, perforates  the  interoffeous  membrane  juft  under 
the  lower  edge  of  the  popliteal  mufcle ;  paffes  out 
towards  the  forepart  of  the  leg,  betwixt  the  heads  of 
the  tibia  and  fibula :  but  (lill  it  does  by  no  means  be« 
come  a  fuperficial  artery ;  on  the  contrary,  it  lies  deep 
betwixt  the  heads  of  the  tibialis  anticus  and  the  ex« 
tenfor  of  the  toes ;  and  is  covered  here  with  a  very 
ftrong  fafda.  It  is  only  about  fix  inches  above  the 
ankle  that  the  leg  grows  tendinous  and  naked ;  there 
this  anterior  artery  can  be  felt  beating :  it  lies  betwixt 
the  tendons  of  the  tibialis  anticus  mufcle  and  that  of 
the  extenfot  of  the  toes }  it  pafles  down  along  with  thefe 
tgndons^  through  the  aniuilar  Kgament,  and  over  the 
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b6nes  of  the  tarfus ;  it  fends  one  branch  acrofs  the 
foot,  another  forward  to  the  great  toe  :  but  the  artery 
itfelf  dives  betwixt  the  iirft  and  fecond  metatarfal 
bone  in  the  middle  of  the  foot,  and  fo  gets  to  the 
fole,  where  it  ends  id  inofculations  with  the  back  ar- 
leries. 

There  is  here  fomething  like  a  poderior  recurrent 
artery  ;  for  the  tibial  artery,  before  it  paflfes  out  of  the 
ham,  gives  a  fmall  branch  Which  afcends  towards  the 
back  part  of  the  joint,  and  is  diftributed  to  the  heads 
of  the  bones,  viz.  the  tibia  and  fibula,  and  to  the  origin 
of  fome  of  the  mufcles. 

ARTBRIA   RECURRENS. 

There  is  here  an  anterior  recurrent,  larger 
than  ^ny  in  the  arm,  and  much  refembling  the  recur- 
rens  interoflea.  It  is  a  branch  which  comes  off  from 
the  forepart  of  the  tibial  artery,  inftantly  after  it  has 
perforstted  the  interoffeous  membrane  ;  it  turns  imme- 
lately  upwards  under  the  flefh  of  the  tibialis  anticus ; 
it  gives  many  mufcular  branches,  fome  to  the  head  of 
the  tibialis,  others  to  the  upper  part  of  the^  extenfor 
digitorum,  and  branches  go  round  the  head  of  the  fibula 
to  the  origin  of  the  long  peronaeus  mufcle.  One 
branch  goes  direAly  upwards,  and  fpreads  all  over  the 
lower'part  of  the  knee-joint,  mixing  its  br^iches  in  the 
common  vafcular  net-work. 

The  tibialis  antics  gives  no  other  branch  of  iim 
^rtance,  or  whkh  (hould  be  named,  even  from  the 
place  of  this  recurrent  quite  down  to  the  ankle-joint ; 
for  this,  like  the  radial,  or  femoral,  or  amy  long  inu(> 
cttlar  artery^  ocmtmues  giving  off  branches  horn  dthct 
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hand  to  the  mufcles  betwixt  which  it  runs,  of  equd 
fize  nearly^  and  all  equally  unimportant*  The  tibial 
artery,  then,  as  it  runs  down  the  forepart  of  the  kg, 
gives  branches  to  the  Tibialus  Anticus  on  one  hand; 
to  the  Common  Extenfor  of  the  toes  on  the  other 
hand  ;  and  to  thfe  Extenfor  of  the  great  toe,  which  is 
.  the  laft  of  the  three  mufcles  that  occupy  the  forepart 
of  the  leg.  It  alfo  gives  little  arteries  to  the  tibia,  to 
the  fibula,  and  to  the  interofleous  membrane  which 
.  lies  betwixt  them  ;  but  flill  it  arrives  unexhaufted  at 
the  forepart  of  the  ankle-joint. 

But  before  it  crofles  the  joint  (which  it  does  by 
pafling  obliquely  along  with  the  tendon  of  ihe  great 
toe),  it  gives  out  two  malleolar  arteries,  i.  e.  two  arte-* 
xies,  one  to  the  outer,  and  one  to  the  inner  ankle. 

ART£RIA  MALLEOLARIS  IJ^TERNA. 

The  artery  of  the  inner  ankle  goes  ofFjuft 
where  the  head  of  the  tibia  begins  to  bulge.  It  turns 
over  the  inner  ankle  in  many  fmall  branches  ;  fome 
mounting  upwards  along  the  tibia,  but  more  going 
downwards  over  th«  inner  fide  of  the  joint,  i.  e.  over 
.the  tibia  or  inner  ankle,  over  the  aftragalus,  and  fome 
down  as  low  and  as  far  backwards  as  the  heel-bone. 

ARtERIA  MALLEOLARIS  EXTERNA. 

The  artery  of  the  outer  ankle  goes  off  a  litdc 
Jower  down»  Its  fends  fmaller  branches  upwards  round 
the  outer  aiikle,  which  go  to  the  Peronseus  Brevis  muf* 
.cle,  to  the  joint,  and  to  the  common  extenfor  of  the 
toes,  inofculating  round  the  outer  ankle  with  the  fiba- 
jar  arteries*. .  But  Us  chief  branch  defcends  along. the 
:.  fore- 
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forq)art  and  outer  fide  of  the  foot,  gives  twigs  to  the 
fhort  extenfor  of  the  toes,  and  ends  in  inofculations 
with  the  tarfeal  arteries^  or  arteries  belonging  to  the 
forepart  of  the  foot. 

The  arteries  which  belong  to  the  forepart  of  the 
foot  are  ufually  three  in  number :  One  goes  oflF  from 
the  tibial  artery  a  little  above  the  ankle-joipt,  and  is 
named  Arteria  Tarfea,  becaufe  it  crofles  the  foot  over 
the  bones  of  the  tarfus.  To  this  fucceeds  a  fecond 
about  the  diftance  of  half  an  mch  from  it,  and  which 
croflfes  the  foot  at  the  place  of  the  metatarfal  bones  { 
it  is  named  Arteria  Metatarfea :  and  the  one  or  other 
of  thefe  gives  the  interoifeous  arteries,  accordingly  as 
the  one  or  the  other  is  fmall  or  wanting.  The  third 
is  that  remarkable  branch  which  goes  forwards  along 
the  great  toe,  whence  it  is  named  Arteria  Halucis* 

ARTERIA  TARSEA* 

The  TAR8EAL  ARTERY,  which  IS  fometimes  of  a 
very  confiderable  fize,  almoft  equal  to  the  tibialis  it- 
felf,  comes  off  a  little  below  the  ankle,  upon  the  fore* 
part  of  the  foot.  It  lies  upon  the  fecond  rank  of  the 
tarfal  bones ;  it  paffes  under  the  head  of  the  extenfor 
brevis  of  the  foot ;  it  eroffes  the  foot  obliquely,  fo  at 
to  end  in  the  abduflor  mufcle  of  the  little  toe,  and  ia 
inofculations  with  the  arches  of  the  fole  of  the  foot. 

This  branch  gives  fmall  inofculating  arteries  up* 
wards,  which  firft  give  branches  to  the  joint,  and  then 
join  with  the  external  malleolar  and  peroneal  arteries. 
Next  it  gives  branches  (o  the  bones  and  joints  of  the 
tarfus^  which  it  lies  upon ;  as  the  cuboid  and  cuneii^ 
form  bones,  and  their  joints.    Thirdly^  It  gives  fmall 
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arteries  to  the  bellies  of  the  eztenfor  brevis^  wbere  tl 
lies  under  it* 

But  its  greateft  arteries  are  the  interofleous  arteries, 
which  it  fends  along  the  interftices  betwixt  the  meta^ 
tarfal  bones.  Thefe  interofleous  arteries  are  three  in 
number ;  they  run  along  in  that  interftice  which  holds 
the  interofleous  mufcles ;  and  when  they  arrive  at  the 
end  of  that  furrow,  or,  in  other  words,  at  the  place  of 
the  forking  of  the  toes,  each  interoifeous  artery  turns 
down  to  the  fole  of  the  foot,  and  goes  into  the  fork 
of  each  digital  arch,  on  the  lowed  fide  of  the  toes. 
Sometimes  thefe  arteries  give  alfo  fmali  dorfal  arteries 
to  the  backs  of  the  toes. 

The  tibial  artery  having  proceeded  along  the  tarfal 
bones,  and  arrived  at  the  lower  heads  of  the  metatarsi  . 
fal  bones,  and  having  firft  given  off  ibme  trivial 
branches  to  the  joints  of  the  foot  on  its  inner  fide,  and 
to  the  bones  and  mufcles  about  the  root  of  the  great 
toe,  next  gives  off  a  metatarfal  artery  •. 

ARTERIA   METATARSEA. 

The  artery  of  the  metatarsus  or  inftep  goes 
off  at  the  head  of  the  firft  metatarfal  bone.  It  bends 
acrofs  the  roots  of  the  metatarfal  bones  to  the  root  of 
the  little  toe ;  and  it  diftributes  branches  to  the  ten^ 
dons  of  the  peronsi  mufcles,  and  ends  in  the  abduc- 
tor of  the  little  toe,  and  in  the  (kin  over  the  outer 

•  N.  B.  Betwixt  the  tarfal  and  metatarfal  artery,  there  is 
ufually  a  fmall  branch  going  outwards  to  the  outer  edge  of  the 
foot,  i.  e.  in  tl^e  fame  diredtion  with  h&A,  thefe  arteries,  but 
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edge  of  the  foot.  But  fometimes  it  is  a  larger  and 
more  important  artery ;  for  vfhen  the  tarfal  artery  it 
fmall  or  wanting,  this  metatarlal  one  gives  off  the  in* 
teroflei,  and  fupplies  its  place. 

DOR8AUS  £XT£&NA  HALUCIS. 

The  third  branch  is  the  artery  of  the  back  of 
the  GR£AT  TO£.  This  artery  is  of  very  confiderable 
fize;  it  gives  no  mufcular  branches,  becaufe  it  lies 
upon  the  bony  part  of  the  foot  j  it  runs  all  along  the 
metatarfal  bone  which  fuppoits  the  great  toe ;  and  it 
ends  at  the  forking  of  that  toe  in  two  great  branches  ; 
one  the  dorfal  artery  of  the  great  toe,  which  goes 
along  it  to  the  pomt ;  another  to  the  fide  of  the  toe 
next  the  great  toe,  which  it  alfo  runs  along,  fome> 
what  like  the  forking  arteries  of  the  thumb  and  fore* 
finger. 

The  anterior  tibial  artery  ends  here  (i.  e.  where  it 
gives  off  the  artery  of  the  great  toe).  By  finking  ia 
betwixt  the  metatarfal  bones  of  the  great  toe  and  of 
the  toe  next  to  it,  and  going  diredly  into  the  arches 
of  the  fole  of  the  foot,  it  produces  a  great  and  impor* 
tant  anaftomofis,  finiilar  to  that  of  the  radial  and 
ulnar  arteries. 

ART£RIA  TIBIALIS  POSTICA. 

■ 

Th£  POSTERIOR  TIBIAL  ARTBRY  is  fo  named  firom 
its  pailing  along  the  backpart  of  the  tibia*  The  za^ 
terior  tibial  artery  pafles  through  the  interoffisous  mem* 
brane  only  at  the  lower  edge  of  the  popliteal  mufde : 
this  artery  comes  off  from  the  general  trunk  at  the  up* 
per  ^|;e  of  the  popliteal  mufde,  and  pafles  obliquely 
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towards  the  infide  of  the  tibia,  to  take  its  place  be* 
hind  that  bone.  Its  whole  fituadon  and  general 
courfe  is  this:  It  lies  over  the  tibialis  pofticus  and 
flexor  mufcles  ;  it  lies  under  the  bellies  of  the  gaftroc^ 
nemius  and  folaeus ;  it  turns  round  the  inner  ankle 
clofe  upon  the  bone.  Having  pafied  the  lower  head  of 
the  tibia,  it  goes  down  along  the  infide  of  the  heeU 
bone,  in  its  d^ep  arch,  upon  which  the  body  is  fup^ 
ported ;  it  divides  at  the  heeUbone,  and  advances 
along  the  fole  of  the  foot  in  two  great  branches ;  one 
running  along  the  fole,  next  the  outer  edge  of  the 
foot ;  the  other  along  the  inner  edge  of  the  foot ; 
whence  they  are  named  external  and  internal  plantac 
arteries.  From  this  arch  the  artery  gives  branches  to 
all  the  toes,  and  (b  it  ends« 

*  This  pofterior  artery  is  chiefly  a  mufcular  one,  at 
leaft  in  its  courfe  down  the  leg ;  and  though  it  gives 
many  branches  as  it  pafles  along,  there  are  hardly  any 
worthy  of  being  defcribed  :  and  from  the  knee  to  the 
ankle-joint  there  is  one  only  which  needs  be  diftin* 
guifiied  by  name,  viz.  the  artery  which  nouriflies  the 
tibia. 

Firft,  The  tibialis  poftica  often  giv^s  arteries  to  the 
heads  of  the  gaftrocnemii  mufcles  j  next  it  gives  off 
the  ARTERiA  NUTRiTiA  TiBi-ffi,  which  bcgins  a  little 
below  the  lower  edge  of  the  popliteal  mufcle,  runs 
downwards  along  the  interoffeous  ligament,  gives  muf- 
cular branches  to  the  popliteus,  folaeus,  and  tibialis 
pofticus,  and  then  fends  the  nutritious  artery  into  the 
great  hole  in  the  middle  of  the  tibia.  It  gives  many 
branches  to  the  periofteum  of  the  tibia,  and  to  the  in* 
teroifeous  membrane  all  down  the  leg,  and-^it  ends 

near 
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near  the  lower  end  of  the  tibia  in  inofcu]ations  with  the 
peroneal  sptery. 

Other  namelefs  mufcular  arteries  fucceed  to  thisy 
going  to  the  tibialis  poiUcus,  to  the  flexor  communis^ 
smd  to  the  flexor  of  the  great  toe«  When  the  artery 
arrives  near  the  ankle-joint,  it  gives  many  fmall  twigs 
to  the  periofteum,  tendons,  flieaths,  and  bur£c  mu* 
cofas  behind  the  ankle  ;  and  then  pafling  in  the  very 
deepeft  part  of  the  ankle,  under  the  annular  ligament^ 
^nd  betwixt  the  tibia  or  procefs  of  the  inner  ankle  and 
the  heel-bone,  it  adheres  clofely  to  the  bones  and  capp 
fule  of  the  joint ;  and  there  gives  a  great  many  little 
tortuous  arteries,  making  net-works  over  this  joint  and 
its  bones,  as  over  the  other  joints  already  defcribed. 
But  efpeci^illy  two  delicate  arteries  go  out  at  this 
boUow  at  the  fide  of  the  heel-bone ;  one  forwards  tOr 
wards  the  fide  of  the  ankle-joint,  the  other  downwards 
and  backwards  over  the  heel -bone,  which  ramify  very 
profufely  and  very  beautifully. 

The  artery  now  lying  deep  under  the  abdudor 
magnus  of  the  great  toe,  which  arifes  from  the  heeU 
bone,  forks  into  its  two  great  branches,  the  external 
jmd  internal  plantar  arteries. 

ARTERIA    PLANTARIS    INTERNA* 
The    INTERNAL    PLANTAR  ARTERY   is  mUch    the 

fmaller  branch,  not  to  be  compared  in  importance 
(though  their  names  are  contrafted)  with  the  exter- 
nal plantar  artery  ^  and  it  is  named  internal,  becaufe 
as  it  runs  along  the  fole  of  the  foot  it  keeps  to  the 
inner  edge,  viz.  that  to  which  the  great  toe  belongs. 
It  comes  off*  under  the  head  of  the  abdudtor  of  the 

great 
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l^reat  toe,  and  under  the  belly  of  that  mnfcle,  asS 
clofe  upon  the  bone ;  its  branches  run  forwards,  quits 
up  to  the  root  of  the  toe,  all  along  its  metatarfal  bone. 
The  internal  plantar  artery  has  in  general  four  branchesi 
which  all  run  pretty  nearly  in  the  fame  diredion,  vi^ 
ftraight  forwards. 

It  gives,  while  under  the  head  of  the  abdu^, 
fmall  branches,  which  go  backwards  to  the  joint,  itt 
capfule,  and  tendons,  and  fome  into  the  fpongy  ^ub* 
fiance  of  the  heel-bone  ;  fome  alfo  to  the  fboit  flexor 
of  the  foot,  and  to  the  maiTa  camea.  But  its  four 
greater  and  more  regular  branches  are  thefe : 

The  firft  lies  nearer  the  inner  edge  of  the  foot ;  ii 
the  largeft  and  mod  confiderable }  it  runs  along  under 
the  inner  border  of  the  abdudor)  it  goes  quite  up 
to  the  ball  of  the  great  ^toe,  and  unites  with  the  pioper 
artery  of  the  toe.  As  it  goes  along  it  gives  fmall  iwigi 
to  the  periofteum  and  bone. 

The  fecond  refembles  the  former,  except  that  it  does 
not  come  off  fo  early  by  two  inches ;  it  is  of  courfe 
Ihorter,  but  it  paiTes  along  in  the  fame  dtreftion,  onlj 
a  little  diftant  from  the  fird,  lying  along  the  middle 
of  the  metatarfal  bone.  It  alfo  advances  up  to  the 
root  of  the  great  toe,  and  runs  alfo  into  the  proper  ar- 
tery of  the  great  toe  (which  comes  from  the  external 
plantar  branch),  fo  as  to  enlarge  and  ftrengthen  it. 

The  third  lies  dill  nearer  to  the  centre  of  the  foot^ 
and  deeper  among  the  mufcles.  It  runs  the  fame  ge- 
neral courfe,  viz.  along  the  fide  of  the  metatarfal  bone 
up  to  the  ball  of  the  great  toe,  and  ending  like  the 
others  in  the  artery  of  the  great  toe ;  but  as  it  lies 
deeper,  it  gives  branches  to  the  fhort  flexor^  to  the 

tendons, 
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tendons,  and  to  the  inner  furface  of  the  aponeurofo 
plantaris,  forming  a  fort  of  fuperficial  arch* 

From  thefe  three  arteries,  much  of  the  ikin  on  the 
fole  of  the  foot  has  its  branches. 

The  fourth  and  laft  branch  of  the  plantaris  mtema,  it 
one  which  goes  down  deep  into  the  centre  of  the  foot ; 
it  lies  clofe  upon  thofe  ligaments  which  bind  together 
ibe  bones  of  the  tarfus,  and  under  all  the  tendons, 
except  thofe  of  the  tibial  mufdes  which  are  like  liga^ 
ments  to  the  bones.  Its  deftination  is  chiefly  to  the 
tarfal  joints  and  capfules ;  its  inofculations  with  the  ex« 
ternal  plantar  artery  can  be  of  no  importaiice. 

PLANTARIS   EXTBRNA. 

The  EXTERNAL  PLANTAR  ARTERY  IS  the  great 
artery  of  the  fole  of  the  foot,  from  which  the  arches  of 
the  fDot  and  the  inofculations  with  the  anterior  tibial 
grtery  are  formed. 

It  turns  outwards  towards  the  outer  edge  of  the 
foot ;  it  runs  its  great  circle  round  by  the  metatarlal 
bone  of  the  little  toe ;  and  its  plantar  arch,  or  the  arch 
of  the  fole  of  the  foot,  paiTes  over  the  middle  of  all  the 
other  metatarfal  bones.  It  receives  the  anterior  tibial 
-artery  under  the  middle  of  the  metatarfal  bone  of  the 
great  toe.  It  is  this  great  curve  of  the  artery  turning 
round  in  the  fole  of  the  foot  that  we  name  the  plantar 
arch ;  and  it  is  from  it  that  all  the  proper  arteries  of 
the  toes  arife,  exprefsly  after  the  fame  order  in  which 
the  fingers  receive  their  arteries. 

The  great  or  external  plantar  artery  lies  deep,  but 
not  upon  the  naked  bones  like  the  former.  It  paflTes 
through  betwixt  the  heads'  of  the  frort  flexor  and 
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nafla  camea ;  it  turns  it8  firft  turn  outwards,  till  ft 
gets  under  the  flexor  and  abudor  of  the  little  toe;  thes 
it  turns  inwards  towards  the  centre  of  the  foot,  and  lies 
under  the  tendons  of  the  long  mufcles,  and  over  the 
metatarfal  bones  and  their  interoiTeous  mufcles; 

Firft  it  fen4$  a  large  branch  backwards  to  the  heet 
bone,  which  belongs  entirely  to  that  fpongy  bone, 
forms  I  like  all  fuch  arteries,  a  fort  of  net- work  over 
all  the  fuiface  of  the  bone ;  it  firft  touches  the  bone 
under  its  extreme  point,  or  that  which  refta  upon  the 
ground  {  and  it  goes  branching  over  it  fo  high  as  lo 
inofculate  round  the  ankle  with  twigs  of  the  tibiaKi 
antica ;  it  gives  branches  alfo  hereabout  to  the  great 
ligament  of  the  heel-bone.  The  external  plantar 
artery  next  gives  branches  to  thoTe  mufcles  betwixt 
which  it  lies  imbedded,  viz.  the  ma0a  camea  i^nd 
flexor  brevis-;  then  advanr*^^  tr  he  fide  of  the  flexor 
digiti  minimi,  it  gives  oul  /  three  branches,  which 

firft  go  into  the  flefh  of  i...-  a'^oduftor  and  flexor  of  the 
little  tpe,  and  then  turnir  jyer  the  edge  of  the  fpot, 
terminate  in  inofculadons  ith  the  arteries  of  the  fore- 
part  of  the  foot  and  in  the  ikin. 

It  then  begins  from  the  root  of  the  metatarfal  bone 
of  the  little  toe  to  form  that  great  circle  which  h 
named  the  arch  of  the  foot,  and  which  gives  out  twp 
pranks  of  arteries :  Firft,  Of  interoffeous  a^teri^  going 
to  the  fpaces  betwixt  the  metataxf^  bones,  upon  which 
the  toes  ftand  ;  and,  fecondly.  The  proper  arteries  of 
the  toes  themfelves. 

The  firft  of  thefe  arteries  proceeding  from  the  tar- 
fal  arch  is  a  fmall  one,  the  artery  of  the  little  toe.  It 
begins  at  the  lower  head  of  the  metatarfal  bone,  lies 

under 
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under  the  flexor  and  abdu£tor  mufcles,  gives  bnnchet 
to  thefe  mufcles  and  to  the  fkio,  and  to  the  bone 
icfelf ;  it  runs  up  the  outer  edge  of  the  little  toe,  and 
this  is  immediately  fucceeded  by  the  firft  interofleous 
artery ;  which  lies  deeper,  pafles  along  the  firft  ioc 
Cero&ous  fpace,  gives  branches  to  the  bones  and  in- 
terofleous  mufcle,  and  inofculates  betwixt  the  toes  wiidi 
the  branches  of  the  anterior  tibial  artery. 

The  next  artery  is  properly  the  firft  of  the  great 
arch.  It  is  what  b  called  the  ramus  digitajlis,  or 
proper  artery  of  the  toes.  It  is  a  long  artery,  runs 
over  the  interofleous  fpace  lying  upon  the  interofleoot 
mufdes  ;  it  advances  to  the  root  of  the  little  toe,  and 
like  thofe  of  the  fingers  divides  into  two  branches,  one 
to  the  inner  fide  of  the  little  toe,  and  the  other  to  the 
fide  of  the  toe  next  it.— A  fecond  and  a  third  digital 
ARTERY  go  out  in.^e  fame  manner,  and  fplk  at  tbe 
roots  of  the  toes  in.  ,,  Jianches,  and  with  lb  little 

variety  that  it  is  needlei.     r^efcribe  each  part. 

In  the  interdices  of  '^ih  of  thefe  arteries  lie  two  or 
three  fmali  perforating  a.  .^ries,  which  perforating  be« 
cwixt  the  metatarfal  bones  ipofculate  with  the  interof^ 
feous  arteries  which  lie  on  the  forepart  of  the  foot. 

But  the  great  external  plantar  artery,  while  it  is 
giving  out  thefe  arteries  alternately,  i.  e.  large  branches 
to  the  toes,  and  fmaller  twigs  to  the  interofleous 
mtifcles,  and  fome  fmaller  ftill  which  go  off*  from  the 
concave  part  of  the  arch,  and  go  into  the  fole  of  tbe 
Coot  to  the  ligaments  and  joints ;  the  great  artery  goes 
ftill  onwards,  and  completes  its  arch  at  the  middle  of 
that  metatarfal  bone  which  fupports  the  great  toe. 
There,  a  little  behind  the  ball  of  the  great  toe,  it  re« 

ceives 
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ceiviei'^Ae  dbiatis  antica,  which  perforates  frotA  the 
fi>repart  of  the  foot.  This  completes  the  arch  of  the 
anterior  and  pofterior  arteries,  and  permits  the  blood 
€0  pafS)  accordtng  to  the  ptefiure  or  other  accidents, 
ill  ddier  diredion ;  and  this  union  ftrengthens  and  ett> 
toges  the  artery  of  the  plantar  arch  fo  much,  that  it 
is  not  exhaufted  by  the  many  branches  which  it  hai 
given  off,  but  gives  at  this  point  the  largeft  artery  of 
ally  viz*  the  artery  which  fupplies  the  great  toe  and 
one  fide  of  the  toe  next  it.  This  artery  of  the  groat 
toe  is  the  very  laft  or  extreme  branch  of  the  aortic 
fyftem.  It  very  clofely  refembles  the  great  artery  of 
the  thumb ;  it  gives  out  three  chief  branches,  vis.  one 
to  each  fide  of  the  great  toe,  and  one  to  the  inner  fide 
of  the  toe  next  it.  This  arterta  pollicis  pedis 
fometimes  feems  to  proceed  entirely  from  the  perfora^ 
iDg  branch  of  the  anterior  tibial  artery }  at  other  times 
it  arifcs  fairly  from  the  plantar  arch* 

ARTERIA    PERONEA. 

The  fibular  artery,  or  the  third  artery  of  the  \cgf 
which  is  much  fmaller  than  thefe  two,  is  to  be  regarded 
rather  as  a  branch  of  the  anterior  tibial  artery ;  and 
in  its  courfe  and  connexions,  and  its  being  exhaufted 
nearly  by  the  time  it  reaches  the  ankle-joint,  it  gready 
refembles  the  interoffeous  of  the  fore-arm,  v(rhich  flops 
below  the  wrifl,  or  pafies  it  only  with  fmall  and  ex- 
treme branches. 

Where  the  tibialis  antica  paffes  through  the  inter- 
offeous ligament,  the  arteria  peronea  breaks  off  from 
it,  almofl  of  equal  fize  with  itfelf,  and  paffes  down 
behind  the  fibula,  whence  it  has  its  name.     It  arifes 

near 
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near  the  head  or  origin  of  the  tibialis  poflicus  mufclet 
and  accompanies  that  mufcle  down  to  the  ankle-joint^ 
lying  betwixt  it  and  the  flexor  of  the  great  toe. 

This  is  entirely  a  mufcular  artery  for  fupplying  thofe 
deeper  parts  which  the  other  arteries  do  not  fupply; 
Its  branches,  like  thofe  of  all  mufcular  arteries,  are  ex- 
tremely irregular ;  its  chief  branches  are  to  the  folaeus^ 
to  the  peronaei  mufcles^  to  the  tibialis  pofticus,  to  the 
flexor  of  the  great  toe.  Several  little  arteries  ttnn 
round  the  fibula  from  point  to  point,  going  to  the  fom* 
part  of  the  kg.  AH  the  Ibiy  down  the  leg,  it  is  giving 
off  repeated  branches  to  the  fame  mufcles ;  and  in  this 
courfe  it  gives  fome  little  arteries,  which  pierte  through 
the  interoileous  membrane,  and  aifo  gives  the  nutrr* 
tious  artery  of  the  fibula. 

When  it  approaches  the  ankle-joint,  the  fibular 
artery  gives  off*  an  anterior  branch,  which  perforates 
the  interoileous  membrane,  pafles  through  betwixt 
the  tibia  and  fibula  nearly  where  they  are  Joined; 
it  turns  downwards  over  the  outer  fide  of  the  ankle, 
by  the  extenfor  pollicis  and  perc^asus  brevis  tendons: 
This  is  named  P£Ron£a  anterior,  though  it  is  an 
artery  of  little  importance.  Its  branches  are  given  noi 
to  mufcles,  for  this  is  a  naked  and  bony  part  of  the 
foot ;  but  are  expanded  upon  the  lower  heads  of 
the  tibia  and  fibula,  and  upon  the  os  cuboides.  They 
Aourifh  the  tendons,  ligaments,  and  burfae  of  the  outer 
ankle ;  they  end  in  inofculations  with  the  malleolar 
artery,  from  the  tibialis  anterior,  and  with  the  tar« 
.  ial  artery. 

ART£RIA 
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ARTERIA   PERONBA   P08TBRI0R. 

Aa  this  ANTERIOR  FIBULAR  ARTERY  bnuiches  over 
tlie  fore-part  of  the  outer  ankle,  the  posterior  fi- 
bular ARTERY  pafles  deep  behind  tfie  fame  ankle, 
and  is  juft  the  continuation  of  the  main  artery ;  which 
having  pafled  down  behind  the  acute  angle  of  the 
fibula,  finks  into  that  deep  hollow  which  is  behind  it 
upon  the  fide  of  the  heel-bone.  Behind  the  tibia  the 
artery  makes  large  inofculaiions  with  the  pofterior  ti- 
bial artery,  and  gives  many  branches  to  the  tendons. 
Branches  alfo  turn  round  the  ankle,  making  a  net- 
work of  veflels  upon  it,  and  inofculating  with  the 
anterior  tibial  artery.  It  continues  to  give  the  fame 
fmall  arteries  to  the  outer  ankle,  to  the  peronad  ten* 
dons,  to  the  outer  fide  of  the  heel-bone,  and  to  the 
abduftor  of  the  little  toe.  It  ends  ufually  in  that 
mufde,  and  in  inofculations  with  that  brunch  of  the 
external  plantar  artery  which  turns  backwards  upon  the 
heel-bone  and  ramifies  upon  it  fo  beautifully. 

Thefe  are  the  lad  branches  of  the  three  great  arteries 
of  the  leg  and  of  the  aortic  fyftem. 
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